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iV. 5. T¡^ VERY Author of 
1 J a Diílertation on 
the Subjeél: propoíed, writes 
fome Motto or Sentence at 
the bottom of his Diflertation ; 
and alfo fends his Ñame and 
Titles, together with the íame 
Motto, fealed up. The A- 
cademicians firft examine all 
the DiíTertations withoutknow- 
ing their Authors, and when 
they have adjudged the Prize 
to any one of the Diííerta- 

tions^ 
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tions, they open the féaled 
Papers to find out the Author, 
whoíe Ñame has along with 
it the Motto of the Paper 
winning the Prize. 



N. B. Fon the Jale of fuch Per- 
fgns as are curious to know what 
Eledrical Experiments have hee7i 
made thofe Places in the Philoíb- 
phícal Tranfadions of London, and 
in the Memoires of the Royal Acá- 
demy of Scie7ices of Paris, and other 
Ireatifes concerniftg this SubjeSi^ are 
referred to^ where the Experiments 
are defcribed at large. 
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DISSERTATION 

CONCERNING 

ELECTRICITV. 

ELECTRICITY is á Propertjr 
of fome Bodies, whereby, they al- 
ternately attradt and repel fmall 
Bodies when brought near them, 
and that at fenfible DIftances, 'viz. from a 
iquarter of an Inch to the Diftance of two or 
three Foot, and fometimes beyond. 

The firft kind of Bodies in which tbis Vir- 
tue or Property has been obferved is the JS-^ 
le6lrum or Amber, for which Reafon it has 
been called Eleclricityy which Ñame has 
been retained, tho' the fame Virtue has been 
obferved in a great number of other Bodies ; 

* as for example, in all forts of Glafs, Cryñals, 

• and precious Stones ^ Refins^ Sulphurs^ and 
\ B íonae 
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fome Hiñerais 5 dry animal Subílances, ánd 
Vegetables (tho' rarely) but never Water and 
watery Fluids, moift Bodies, arid Metals. 

The Eleólricity which is inherent in feveral 
Bodies is hardly perceptible, unleís they have 
a vibratory Motion given to them, by Fridion 
or any other Means, fo as to caufe them to 
throw out Effluvia or Emanations. 

I diílinguiíh all Bodies inte fuch as are 
TLleSlrich per Je (or of themfelves) and Non^ 
Eleííricks per fe. A Body that is eleSirick 
per Je^ is fuch an one in which Eleftricity 
may be excited by fome Aótion upon that 
Body, fuch as rubbing, patting or warming 
it, and fometimes only expofing it to cold and 
dry Air after it has been covered, A 
No?i'Eleóírkk per fe is ^ Body which cannot 
be excited to Eledtricity by any Adion upon 
the Body itfelf. But yet Non-EleBricks per 
fe receive Eleótricity, when you bring near 
them Ele£iricks per fe in which Eleftricity 
has been excited. In order to know, that 
Non-Ele¿lricks have received the communi- 
cated Eleftricity, they muft be infidatedy 
that is, they muíl: not be fufpended from, or 
fupported by any Bodies but what are Elec^ 
tricks per fe ; for if a Non-Eleótrick be touched 

by 
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by another Non-Eleftrick, which touches á 
third, and fo on ; all the Eledrricity recei- 
ved by the firft will go to the fecond, and 
from the fecond to the third, and fo on, till 
at laft it be loft upon the Ground, or the 
Earth. But if feveral Non-Ele£lr¡cks touch'* 
ing one another, are at laft terminated by 
Eledtrick Bodies, in that reípeól they make 
but one Body, and receive and rctain Ele¿tri-^ 
city for fome time. 

There are feveral ways of finding when 
Non - Eledlricks have received Eledriclty ; 
(which is generally communicated to them by 
applying a Glafs-Tube, excited by Friótion^ 
to one End of thofe Bodies) of which here 
follow a few, If an Iron-Bar be fufpended 
horizontally by two filken Strings that are 
very dry, and the rubb'd Tube be ap- 
plied or brought near to one of the Ends of 
the Bar, and then fome Leaf-Gold or Leafr 
Brafs, or any other light Bodies plac'd upon a 
fmall Stand be brought near the other End, 
they will be alternately attraíled and repellad 
by the Bar. Likewife if you bring your Face 
or the End of your Finger near the faid End 
of the Bar ; the eledlrical Effluvia coming 
out on the fudden will make a fenfible Prick- 

B 2 ing. 
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ing, with a fnapping Noife, and produce a 
Flaíh of Light that may be feen in the dark» 
A fmall flaxen Thread aboüt a Foot or two 
Jong, fuípended by a Stick, and being brought 
near the Bar, will be attrad:ed by it without 
deftroying its Elefíricity tiU after fome time. 
Thát Thread (which we íliall cali the T^hread 
of Tryal) ferves to find out when the Bar or 
ány other non-ele¿lrick Body has receiv'd the 
communicated Eleftricity. 

A Body which is eleóirick per fe^ does not 
recfeive this Virtue from another eleSírick per 
fe tho' excited, till it is become a non-e- 
leBrickt, which happens when it is made 
moift ^ and then it will be made ele£trick only 
by Communication. So that an eleSírickper 
fe may become non-eledhick ; and likewife a 
Body no7i-ele5trick per fe may become eledlrick 
by Communication. 

Thofe eledrick Bodies in which it is difS- 
cult to excite Eledtricity, may be look'd upon 
^s Non-EleSíricks^ when their Eleftricity is 
not excited: and then they will be in the 
fame Condition ^^ÑoJi-JíleSiricks per fe^ and 
be Hable to receive Eleílricity by Communi^ 
catión in the fame manner. 
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As there are a very great number of elec- 
trick Bodies, which a¿l after the fame manner 
when Eledtricity has been excited in them, I 
íhall here mention only the Tube of Glafs 
which is rubb'd by the Hand, referring my 
Reader for the Enumeratlon of other eledtrick 
Bodies, . and their EíFeds, to the late Mr. 
Hawkjbees Book of Phyfico-mechanical Ex- 
periments, to the Philofophical Tranfa¿l¡ons 
of London^ to the Memoirs of the Royal Aca- 
demy of Sciences at Paris^ and to the other 
Authors who have written upon this Sub- 
jeít. 

The Glaís-Tube commonly us'd in elec- 
trical Experiments is about three Foot and an 
half long, an Inch and an half in diameter, and 
about -i. of an Inch thick, open at both Ends, 
but fometimes hermetically feal'd at one End, 
'viz. that which is furthefb from the Hand. 
Thefe Proportions are not ftridly neceíTary : 
only this Bignefs is moíl convenient for the 
Hand ; and when the Thicknefs is le-fs than 
^1 of an Inch, the Eleílricity is fooner ex- 
cited by Friétion, but it does not laít fo long 
as when the Tube is thicker. You muíl 
hold the open End of the Tube (when ¡t 

has one End íhut) in the left Hand , and it 

xnuít 
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muft be rubb'd up and down fevcral times 
with the right Hand, holding dry Paper 
or dry Cloth in your Hand : but the Hand 
alone is much better, provided it be very dry, 
which feldom happens. It is alfo very proper 
to warm the Tube a little by the Fire to dry 
it before you begin to rub it ; but abfolutely 
neceíTary to do it when the Air is moift, 
which is the moíl inconvenient Weather for 
niaking thefe Experiments. Dry and cold 
Air is the moíl proper, for then very litde 
Fridion is fufíicient ; but you muft rub the 
Tube a great while, and the Ele¿tricity con- 
tinúes but a litde while when the Weather is 
moift. 

To know whether the Tube has been 
rubb'd long enough, and the Ele¿tricity fuffi- 
ciently excited, you muft ftrike your Fingers 
croís-wife near the Tube, but without touch- 
ing it, at the Diftance of about half an Inch, 
and you will hear a fnapping from the elec- 
trical Ejffluvia, which going from the Tube 
ftrike againft the Fingers and rebound again 
tothe Tube. Then you may be fure that 
the Tube is in a Condition to produce its 
Effeíts, being fully prepar'd for making 
cledtrical Experiments 3 but you muft not 

forget 
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forget to rub the Tube anew (at leaft once) 
after it has been made to íhap in paffing the 
Fingers near it : becaufe at the Place where 
the Fingers pafs'd by and made a fnapping^ 
the Eledricity of the Tube has been de- 
ílroy'd. If you move your Fingers long-wife 
from one end of the Tube to the other (but 
all the while without touching it) you will 
hear a continued fnapping, like a diftant 
Noife of Thorns burning in a Fire. If the 
Room be darken'd when you make thefe Ex- 
periments, you will fee Sparks of Light 
where-ever the Tube fnaps ^ and likewile a 
Light foUowing the Hand that rubs the 
Tube. 

Some ExPERiMENTs made with the 
Tube above defcrWd^ fufficient to 
jhew the Maimer in wbich the Bo-- 
dies which are eledlrick per fe, a&, 

AS ít wou'd require a whole Volume to 
recount all the eleclrical Experiments 
that have been made, and thofe that are made 
^very day 5 1 íhall only mention here fome of 
the moft remarkable Experiments which will 

ferve 
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íervc to expíala the Principies that I hy 
down ; by which one may always certainly 
foretell what will happen to any Body which 
is excited to Eleólricity, or any other Body 
which receives the Eleftricity communicated 
fi'om a Body in which Eledricity has been 
excited. 

EXPERIMENÍ I. 

Having laid fmall Pieces of Leaf-Gold dr 
Leaf-Braís, or any other fmall Bodies upon a 
littie Stand whole Surface or Top was feven or 
eight Inches Diameter, the rubb'd Tube 
having been brought within a Foot or two of 
the Stand, the fmall Bodies were alternately» 
. attraóted and repeU'd for fome time ; and 
íómetimes they wererepell'd from the Tube as 
they were coming towards it,even before they 
had touch'd it, and alfo carne back from the 
Stand towards the Tube without having 
touch'd the Stand, jumping backwards and 
forwards with great Swiftneís. 



E X P E R I- 



(9) 

E JC P E R I M E. N T II, 

Having tied a Down Feather to the top of 
a wooden Broach or Skewer of about fix of 
feyen Inches in Height, and fix'd iipright 
uppn a FoQt ; when you bring the excited 
Xube near it, all the Fibres of the Feather 
ílretch out tow^rds the Tube ; biit as íbon as 
you rcmove the Tube, the Fibres of the 
Feather turn back; and ftick ílrongly to the 
Skewer. If you bring your Finger near to the 
Feather while its Fibres are tending towards 
the Tube, being attraóled by it, the Finger 
\viU repel them ; but as foon as you remove 
the Tube, they are attradled by the Fipger, 
If you cover the Feather with a Glafs Recipi- 
ent (fuch as are us'd on the Air-Pump) that 
is very dry, the Tube will attra¿l the Fea- 
ther in the fame manner thro'the Glaís : and 
this happens even when the Recipient has 
been exhaufted of its Air by the Pump. When 
the Tube is rubb'd near the Recipient, whe- 
ther it be full of Air or empty, the Fibres of 
the Feather foUow the Motion of the Hand 
álong the Tube, rifing and falling upon the 
Proach or Skewer. 

C E X P E R I- 
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EXPERIMENT IIÍ. 

Without making ufe of the Tube, if you 
rub the Recipient that covers the Feather^ 
with both Hands, the Fibres of the Feather 
will ílretch themfelves out towards the Glafs 
like the Rays of a Sphere. If you rub but 
with one Hand, the Fibres will ftretch them- 
felves towards that Part of the Glafs which is 
rubb'd: and then when you blow againft the 
Glafs, thofe Fibres will be repell'd notwith- 
ftanding the Interpofition of the Glafs ^ which 
happens alfo when you ílrike the Air with the 
Hand towards the Feather without touching 
the Recipiento 

EXPERIMENT JV. 

After the Tube has been rubb'd, if any 
Affiftant lets go a Down Feather in the Air 
at the Diftance of a Foot or two from the 
Tube, the Feather will jump towards the 
Tube with an accelerated Motion, and adhere 
to it for fome time ; and then of a fudden it 
will be repeird from the Tube, and will fly 
abqut in the Air in fuch manner, that the 

nearey 



hearer you bring tile Tube to it, the more ít 
will be repellM, till it has touch'd fome other 
Body; and then it will be drawn again by 
the Tube ; which after fome time will drive 
it away again. Sometimes when tlie Finget 
is held at eight or ten Inches from the Tube, 
the Feather will jump from the Tube to the 
Finger and from the Finger to the Tube thirty 
or forty times together. 

EXPERIMENT V. 

If a S.tring of any kind be ílretch'd hori- 
zontally, and from that String you hang a 
Thread of Silk about three Foot longand very 
dry, and .to the lower End of that Thread 
you faften a Dowri Feather 3 then at the Di- 
ilance of about two or three Feet hang up 
another Feather, but by a flaxen Thread tlae 
rubb'd Tube being brought near will attradl 
the firíl Feather, which, when it has adher'd 
Xo it a little while, will fly from the Tube, and 
-then :be repellad by it every tiíne tjie Tube is 
. jbr<5)i¿ight fEiear, till it has toucb!d ÍQ^ne other 
Bqdy, as in. the Eouífih Experin;ient ; and then 
it will he attraóted anew. But the Feather - 
wJbich is fufpejnded by the flaxen Thread wiH 

C 2 always 
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always be attráded at the Approach of ther 
Tubc, and never repeird. N. B. Jf you wef 
¿he JÜken ThreaJy the Feather hanging at it 
uüill be repellad no more^ but always atíraSled 
' by the Tiibe. 

EXPERIMENT VL 

When the excited Tube is brought neaf 
yoiir Face, you will feel the eledlrick 'Efflu-' 
via like fmall Hairs which will ftrike your 
Eyes and Cheeks, draw the Hairs of your 
Éye-brows, and make a fmall crackling 
Noife. 

ExpERiMÉNT Vil 

If yoü make ufe of a Tube which is hei- 
írietically feal'd at orie End, and has at tl^e 
otlier Énd a Brafs Ferril wíth a Screw, by 
which means you may pump out the Air 
from it : If you rub the Tube after you have 
exhaufted the Air, it does not attradt any 
more, ndr give any Light outwardly ; but it 
gives much more Light within. Then if, 
by opening the Coek a little way which is 
fkílened to the Tube, you let in the Air ílowiy 

whilíl 
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Whilft yod rüb the Tube, the Light dimi- 
niíhes, and being interrupted by the Air as it 
comes in, looks like Lightning at a Diftance, 
till all the Air is come in, and then there is 
no more Light within ; but the Light goes 
all to the Outfide, and the Attradion re- 
turns* 

EXPERIMENT VIH. 

If upon the Stand mentíon'd in the Firft 
Experiment you fet up edgewife two little 
Boards about nine Liches long, íix Inches 
wide, and three quarters of an Inch thick 
(two fmall Oílavo Books will do as well) 
parallel to eachother, and about the Diftance 
of ten Inches afunder 5 little Pieces of Leaf- 
Gold or Brafs laid upon the . Stand between 
thofe Boards, will not be attraóled by the 
rubb'd Tube held near them, till it be 
brought quite between the faid Boards, as 
near to the Stand as half the Diftance of the 
Boards from each other: that is, when the 
Tube is fo held that a Circle defcrib'd round 
í the Axis of the Tube with the Diftance that 
is between that Axis and the Stand, paíTes be- 
tween the Boards or Books without touching 
I them. 
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tliem. But when the rubb'd Tube being held 
horizontally at the Diftance of a Foot from 
the Stand, feems to have no Virtue, becaufe 
the Leaf-Gold has no Motion ; if an Af- 
fiftant fnatches away the Boards all on a fud- 
den, the Pieces of Gold will be attraded 
and repeird feveral times; without giving any 
nevv Fridion to the Tube. 

EXPERIMENT IX. 

When the Air is very dry, and the rubb'd 
Tube can attradt the Leaf-Gold laid on a 
fmall Stand, to the Diftance of three Foot or 
beyond ; if the fame Leaf-Gold be laid upon 
a Table or any large Suríace, you muft bring 
theexcited Tube very near before it can pro- 
duce its Eífeót. 

E X P E R I M E N T X. 

When the Air is moift, the fourth Expe- 
riment does not fucceed well ; for after the 
Feather in the Air has been fome time driven 
about by the Tube, it comes back of itfelf to 
the Tube without having touch'd any other 
Body ^ and fometimes after having adliered 

to 
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to the Tube towards the middle of it, it flies 
ofF of it and comes again immediately to the 
Tube, fticking to that Part of it which is far- 
theft from the Hand. It happens alfo, whea 
;t is very dry and the Tube repels the Fea- 
ther, (after havitjg attraded it) to the Di- 
flanee of two or three Foot that if you wet 
the Top of the Tube at the End for the 
Length of ñx or feven luches, the Feather 
will come and ílick to that End of the Tub^í 
without having touch'd any other Body. 

EXPERIMENT XI. 

Having fiird with Water a finall Drinking- 
Glaís of about an Inch Diameter, when you 
bring the rubb*d Tube near it, the Water rifes 
in a little Hill accumulated at the Edge of 
the Glafs, fometimes jumping towards the 
Tube in a little Jet, fo fmall that you can 
hardly fee it, tho' you may find the Tube 
wholly wet with it. One may alfo obferve 
that this accumulated Water rifes in the Shape 
pf a fmall Cone whofe Axis is fometimes 
ilretch'd out horizontally towards the Tube, 
then fnaps and falls down again flat upon the 
^eft of the Water. If this Experiment be 

made 
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made iii the dark, a Flaíh of Líght accompa- 
nies the fnapping. 



EXPERIMENT XIL 

If by means of an artificial Fountain (in 
which Air is condensad upon the Water to 
make it fpout) you play a fmall Jet of about 
the 40 th part of an Inch Diameter, upwards 
or downwards: the rubb'd Tubc being 
brought near, the Jet will bend towards the 
Tube at the Diftance of a Foot; and if the 
Tube be brought nearer, the Jet being whol- 
ly drawn away by the Tube, is chang'd into a 
Dew upon the Tube, fo that ít adheres to the 
Tube in little Drops, provided the Jet be not 
made to fpout with too much Forcé, 

Here folJow fome remarkable Effedís of 
"EXtGíúdiy commtinicated to Bodies which are 
Non-ele¿lricks per fe. 

EXPERIMENT XIIL 

Having ftretch'd horizontally a Packthread 
or.hempen String to the Length of about 
twelve hundred Footi at the End of which 

was 
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was fufpended an Ivory Ball of about an Inch 
and an half in Diameter ; this Ball has drawn 
and repeird Leaf-Brafs or Leaf-Gold when 
the rubb'd Tube has been brought ncar the 
other End of the String: the Thread of 
Tryal being alfo brought near to the faid Ball 
was attradled by it. 

N. B. A¡¡ the Supporíers of fhis StrÍ77g 
muji be Eledlricks per fe, whether they be 
Hair^-Ropes, Fiddle-Jlrings, or Cat-giits^ Rib-- 
bons^ Strings of Silk, Glafs TiibeSy long Bo-^ 
dies of Sulphiir or of Refm, &c. and ali thofe 
Bodies very dry. We íliall hereafter cali the 
non-eledrick Body, which being ftretch'd out 
in length, receives the communicated Eledtri- 
city, the Condu5ior of EleSíricity s and the 
Bodies on which it refts, or from which it is 
fufpended, the Supporters of the CondiiSlor of 
EleSlricity. 

EXPERIMENT XIV. 

If you wet the Conduítor of Eledlricity, 
the Experiment will fucceed the better 3 but 
you muft take care not to wet the Suppor- 
ters : for if the leaft of the Supporters, for 

D example 
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example the firíl, be wet, it becomes a Non^ 
eleSlrick^ and thereby conduéts the Eleótricity 
that comes to it to the Body which it touches, 
and from thence to the Ground, where it is 
loft, not fufícring it to go any farther upon 
the Conduólor. If you examine, the Sup- 
porters by bringing the Thread of Tryal near 
them, you will find them to be eledtrick 
about five or fix Inches on each fidc of the 
Conductor, more or leís as the Air is more 
or lefs moift ; the Siipporters being as it were, 
faturated with the communicated Eleótricity 
in a httle fpace near the Condudlor. 

EXPERIMENT XV. 

If inílead of ílretching the Condiiftor at 
length, you cany it backwards and forwards 
upon the Supporters feveral times in parallel 
Lines, provided thofc Lines be diftant enough 
from each other (for example about three Foot 
diftant) the communicated Eledricity will 
run as far backwards and forwards as if the 
String had gone ftreight on, and will give-as 
much Virtue to the Ball at the End of the 
Condudor. 
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EXPERIMENT XVI. 

If the Conduítor is ílretch'd out in the 
form of a Star, the eleótrical Virtue will be 
perceiv'd at all the Pointsof it. For example, 
if the Conduílor be ftretch'd from the firíl 
Supporter about forty Foot in length, and 
then divided into five Branches of twenty 
Foot long each, feparated from each other in 
the manner of a Star, with a Ball at the End 
of each String or Point ; when you bring the 
rubb'd Tube near the beginning of the Con- 
duftor, you will find by Threads of Tryal 
that all the Balls have receiv'd the Eledlricity 
at the fame time. 

EXPERIMENT XVII. 

Having fupported, or fufpended by eledrick 
Bodies^ an Iron-Bar nine Foot long, which 
had three Branches pointed at the End at the 
Diftance of two Foot from each other, the 
Eleétricity communicated from the Tube at 
the other End, was felt at the fame time by 
the Cheeks of three Perfons which brought 
their Faces near the three Points, by a fnap^ 

D 2 ping 
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ping Noife, a Pricking, and a Flaíli of Light 
feen in the dark. 

EXPERIMENT XVIII. 

Having fufpended a Man horizontally (as 
in a fwimming Poílure) by two Hair Ropes, 
that Man becomes a Condudor of Eleñri- 
city. That which he receiv'd by the Ap- 
proach of the rubb'd Tube brought near the 
Soles of his Feet, niade him fírongly attradl 
the Thread of Tryal and Leaf-Brafs with his 
Head and his Hands ; and likewife with his 
Feet, but very weakly. But when the Tube 
ís brought near his Head, then his Feet at- 
traíl very ftrongly. Then if the Man (when 
the rubb'd Tube is brought back to his Feet) 
holds out his Finger near the Faceof any Per- 
fon ílanding by, a Flaíh of Light will fly from 
the Finger, a fnapping Noife will be heard, 
and both the Man on his Finger and the Af- 
fiftant on his Cheek will feel a Pricking at 
the fame time. In the fáme manner, if any 
one moves the Hand crofs-wife near the Arms 
or Legs of the Perfon fufpended, they will 
both feel the fame Pricking : and if one puts 
an Iron-Bar near the Perfon fufpended, he 
4 wiU 
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will hear the Snapping and feel the Pricking. 
What is remarkable is, that if the Man hang- 
ing horizontally has on a Cloth Coat tliat is 
quite dry, yon will feel no pricking when you 
pafs your Fingers near the Coat, and the 
Thread of Tryal will be but weakly at- 
traéred by it, nay fometimes not at all. 

N. B. Any other Animal fu/pended will 
produce the fame EffeSi. 

EXPERIMENT XIX, 

The Eleítricity receiv'd by the Conduólor 
advances from one End of it to the other in a 
kind of Cylindrick Vortex^ as may be feen by 
the following Experiment. Having carried 
a Packthread Coridudlor of Eledlricity thro' 
the middie of a wooden Hoop fix'd vertically 
upon an open Glafs Cylindrick Recipient, ifs 
Plañe being at Right-Angles with the Pack- 
thread: when you bring the rubb'd Tube 
near to one End of the Packthread, not oniy 
the Ball at its other End becomes eledlrick 
but alfo the whole Circle or Hoop tho' íix Foot 
diftant from the Ball ^ for the faíd Hoop at- 
tradts the Thread of Tryal by all its Parts. 
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EXPERIMENT XX. 

Having fufpended the before-defcrib*d arti- 
ficial Fountain^ by Fiddle-ftrings, and having 
open'd its Cock to make its Jet play, hori- 
zontallyj or obliquely, or vertically upwards 5 
if ihe rubb'd Tube be brought near the Body 
of the Fountain, the Eleftricity will be com- 
municatcd to the whole Jet, which will then 
in every part of it attra¿t the Thread of 
Tryal ; the Jet becoming then a Condudlor 
of Eleílricity. 

EXPERIMENT XXL 

If you fuípend two or three Iron-Bars in 
the fame horizontal Line, at the Diítance of 
lix Inches from one another, the Eleílricity 
communicated by the rubb'd Tube to the End 
of one of the Bars will go on from the one 
to the other quite to the End of the laft Bar, 
where a Pricking will be felt, a Noife heard, 
and a Flaíh of Fire feen. If the Air is dry, 
the Eledlricity will jump from one Bar to ano- 
ther at a greater Diftance^ but in moift 

Weather 



( 23 ) 

Weather the Bars muft not hang above an. 
Inch diítant from each other. 



EXPERIMENT XXIL. 

Having by a Fiddle-ftring fuípended a 
Bough of a Tree which had about four or 
five hundred Leaves, upon the Approach of 
the rubb'd Tube all the Leaves attra¿led the 
Thread of Tryal. Then having ftretch'd a 
Rope from that Bough to another fuípended 
in the íame manner at the Diftance of thirty 
Foot from the firft : tlie Tube brought to one 
of the Boughs gave Ele¿lricity equally to the 
two. Afterwai'ds fubíHtuting a very fmall 
flaxen Thread, inftead of the Rope, from one 
Bough to the other ; the Eledricity was com- 
municated as eaíily as before. 

EXPERIMÉNT XXIII. 

' When a fmall String of white Silk of a- 
bout the fame Size as the flaxen Thread, was 
ítretch'd from one Bough to the other, the 
Ele¿tricity communicated to one Bough did 
not go to the other : but having vsret the 

Silk, 
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Silk, it condufted the Eledricity to the other 
Bough as well as the flaxen Thread. 



EXPERIMENT XXIV. 

Havíng mix'd Bees-Wax with about eight 
times its Quantity of Refin to hinder it from 
being brittie, and having melted and caíl the 
whole in a round Mould of about ten Inches 
Diameter and three Inches deep, fpreading 
from the Bottom upwards, a Cake was made, 
which when cold appear'd to be a Body elec- 
trick per fe. This Cake being warm'd, 
rubb'd, or patted with the Hand, attrads the 
Thread of Tryal ; and fometimes does the 
fame without any thing being done to it, but 
expofing it to the Air. If you fet this Cake 
on the Ground, and a Man ftands upon it, 
llretching out his Arms horizontally, when 
the rubb'd Tube is applied to one of his 
Hands the whole Body of the Man will be 
impregnated with Eledricity ; but that Virtue 
will be moft fenfible at that Part which is 
moft diftant from the Tube, wliich is the 
Man's oppofite Hand ; to which if an AíTi^ 
ftant bring his Face near, he will feel the 
Pricking, fee the Flaíh of Fire, and hear the 

Snapping ; 
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Snapping 5 the Man, render'd ele£lrical, feel- 
ing, feeing, and hearing the fame, If another 
Man ftanding upon another Cake of Reíin 
(or a Cake naade of Sulphur, or any other 
Subílance that is eledrick per fe) at a di- 
ílance; as for example at thirty Foot from 
the firíl: Man, holds in his Hand the End of 
a Packthread or any other non-eledrical 
String, of which the firft Man holds the other 
End y the Eledricity communicated to the 
firíl Man by the Application of the rubb'd 
Tube, will be communicated to the fecond, 
who makes it be felt by thofe that come 
near his Hand that is moft diftant from the 
Tube. But if the leaft flaxen Thread falls 
from the Packthread, or from the Clothes of 
either of the Men, fo as to touch the Ground, 
the Eleñricity will not go beyond that 
Thread ^ but running down in that Place 
along the Thread, is loft upon the Ground or 
the Earth. If fifty Men ftood upon as many 
eledlrical Cakes, communicating one with 
another by their Hands, or by any Non-e-* 
leílricks, the laft will be ílrongly impregná- 
ted with the Eledlricity that the rubb'd Tube 
gives to the firft. 

E N.B. 
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N. B. This has been tried with a dozen 
Men 3 and it is not known how far this com-» 
municated Eleílricity may be carried. 

Eleílricks perje^ whilft they are in a State 
of Eleílricity, can receive no conimunicated 
Eleétricity (or receive but very little of it at 
their Ends) from the Tube or other Elec- 
tricks per fe txciícd j and cannot then be- 
come Conduóiors of Eleélricity : but it is 
eafy fo change theni into Non-ele¿lricks, and 
then they will become Condudors of Elec- 
tricity like others. 

T/je followt7ig ExPERiMENTS ^oew how 
' EleSirich per íé become Non-elec- 
iricks. 

HAVING fufpended horizontally by 
dry Silks 'a Ólafs-Tube fix or eight 
Foot long, alfo very dry, at the End of which 
is faftcn d an Ivory-Ball, you cannot give that 
Ball any Eleólricity by applying the rubb'd 
Tube to the other End of the fulpended 
Tube : but as foon as you wet the fufpended 

Tube 
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Tube fi'om one end to the other with a 
Spunge, that Tube condudts the Eleítricity, 
and the Ivory-Ball attrafls. 

EXPERIMENT XXVI. 

As it has been íliewn that communicated 
Eledlricity, as it is conduíted, jumps from 
one non-ele¿lrick Body to another; it is not 
necejfHiry that the Moifture of the fufpended 
Tube íhould be continuous; for after the 
Tube has been well dried, if you llifpend it 
aneWj and find that it can not receive or con- 
duít any more Ele¿lricity, you need but to 
blow thro' it with your Mouth, and the Moi- 
fture of your Breath will render it non- 
eleólrick, whereby it vvill again receive and 
couduót Eleótricity, the Ivory-Ball a¿l¡ng 
upou fmall Bodiesas before. Sometimes the 
changing of Bodies frotn eledlrick into non- 
eleólrick happens oniy by the changing of the 
Condition of the Air, when froin being diy 
it becomes moift. 
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( ^8 ) 



EXPERIMENT XXVIL 

Having ilretch'd a Packthread Condudlor 
of Eledricity to a Lcngth of twenty Foot, 
upon three eledrical Supporters, of which 
the middle one was a Stick of Sealing-wax, 
the Eledtiicity receiv'd from the rubb'd Tube 
applied to one end of the Condu¿lor appear'd 
at the Ball fufpended at the other end : bat 
when inftead of the Ball the Stick of Wax 
that had been us'd as a Supporter was fuf- 
pended at the end of the String, the Thread 
of Tryal has not been attraded by this fuf- 
pended Wax, except at its upper end joining 
to the Packthread; but upon wetting the 
Wax, it attraóled the Thread of Tryal ftrongly 
in all its Length. Then replacing the Ball, 
and reftoring the wet Wax to its Place where 
it was before a Supporter of the Condudor of 
Eleótricity, the communicated Eledtricity was 
ftopp'd at the Wax, and wou'd go no far- 
ther till the Wax was dried. 

There are Bodies which one wou'd take 

for Non-ele¿tricks per fe^ becaufe every time 

th^y are fufpended by eleétrick Bodies, they 

• receiv 
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receive (and become Conduftors of ) the Elec- 
tricity communicated by tlie excited Tube : 
but if you dry thcm well at the Firej and rub. 
them very, much, they may be made elec- 
trick. Thefe Bodies, and thofe which fronx 
being ílrongly eledtrick are become non-elec- 
trick by Moifture, will indeed receive Elec- 
tricity from the rubb'd Tube, and condud: it 
to their Ends, but in lefs Quantity, and do 
not accumulate it fo ftrongly as the Non-e- 
leítricks per fe. This is the Reafon that we 
fee lefs Light at the End of a wooden Bar 
than at the End of an Iron ene ; and that ' 
we hardly feel any pricking at the End of the 
firíl, tho' both have receiv'd their Eledtricity 
from the fame Tube. 

It has been thought that Animal Sub-t 
flanees were eledtrick, and Vegetable Sub-» 
flanees were not \ becaufe thofe that made 
the Experiments have generally fucceeded ia 
making ufe of Animal Subllances for Sup-r 
porters, and Vegetable Subftances for Gon- 
dudtors of Eledlricity ; but what is true ia 
that Suppofition, is only, that becaufe Silks, 
Fiddle-ftrings, Strings of W"oollen, or Hair^ 
^re very dry Subftances 3 and Vegetables are 

ufually 
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ufüally molíl. For if you wct thofc Aniríial 
Subftances, they all become non-ele¿lrick, and 
can no more ferve as Supports for the Con- 
duclors of Eleólricity, but will receiveit wheu 
cpmmunicated, and conduíl it. Likevvife 
when the Packdiread which is ufually made 
ufe of to condudt Eleítricity very far, has 
been rubb'd over widi Glue and is very dryi 
it receives Eledricíty no longer, till you wet 
it to make it become non-.eIed:nck. A Man, 
or any other Animal upon a Gake of Refin, 
or fufpended by Strings of Hair or Silk, is 
always non-eleílrick ; but is only fo becaufe 
he always has Moifture : for when his Cloaths 
are dry, they are eleftrick per fe^ and there- 
fore do not fnap. See the \ Wo Experimenta 

When we confider the different Circum- 
ñances offeveral Eleílrical Experiments, there 
feems to be a fort of Capricioufnefs, or fome^ 
thing unaccountable in thofe Pha^nomena not 
to be reduc'd to any Rule. For fometimes 
an Experiment which has been made feveral 
times fucceffively, all at once will fail \ or have 
4 quite contrary Succefs, tho' the Circum- 
ftaaces feem to be the fame, But I hope 
that the Conclufions which I have drawn 

from 
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fróm the Confideration of fevcral principal 
Experiments, are fo general, that they will 
ferve as Rules to explain all the Oddnefs 
which feems to accompany the eleótrical Ex- 
periments, and to foretell ccrtainly all that 
muft happen in the Approaches and Combi- 
nations of Bodies in refpeól of Eledlricity 
excited, or receiv'd by Communication. Be- 
fore we give Examples of the Explication of 
the moíl remarkable Phaenomena, we muft 
make mention of fome Experiments, froni 
which among others are deducid two other 
general Propofitions to be added to what I 
have faid of Eleólricks per Je^ and of Non- 
eledtricks per fe \ and of the manner that the 
one and the other acquire or lofe Eledtricity, 

EXPERIMENT XXVIII. 

Having fufpended horizontally by two fil- 
ken Threads, about four Foot long each, a 
fmall Glafs-Tube very dry and a little rubb'd 5 
if you apply to it long-wife the great rubb'd 
Tube, it will repel the little Tube till its 
Silks bécome inclinad to the Horizon from 
being perpendicular before. Then having 
wet the little Tube, when you bring the 

great 
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great rubb*d Tube near it, it is attraíled by 
the great Tube till its Silks are remov'd from 
the Perpendicular inclining near to the great 
Tube. From this Experiment, and many 
others of the ííime kind, may be concluded 
that Bodies which are ele¿trick per fe being 
excited to Eleftricity repel all other Bodies 
that have Eledlricity ^ but attraól them as foon 
as thcy have loft their EIe¿lricity, and fo vice 
verja. 

EXPERIMENT XXIX, 

Having fufpended a Down Feather by a 
filken Thread, as in the fifth Experiment, 
Sealing-wax well rubb'd produces the fame 
EíFed: as the Tube, but more weakly, draw- 
ing the Feather ; and when once it is lepa- 
rated from the Wax, the Wax repels it con- 
tínually till the Feather has touch'd fome 
other Body. But what is different here, is, 
that when the Feather is in a State of Repul- 
fion in refpedl of the Wax, the rubb'd Tube 
attraéls it; and- when the Tube has given the 
Feather its repulfive State, then the rubb'd 
Wax attra¿ls it : which fhews that the Elec- 
tricity of Glafs is different from the Eledri- 

city 
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éity of Wax. Thé late Monf. du Faye^ In- 
tendant of the King of France'^ Gardens at 
Paris^ was the fírft that obferv'd that there 
are two forts of Eleélricity ; and in a Me^ 
moire where he fpoke of itj he íhew'd the 
Way of finding what kind of Eledtricity be- 
longs to any eledrick Body whateveri 

To íhew the Ufefulnefs of thefe Rules, 
Laws, or Principies of Ele¿tricity ; we will 
make ufe of them to explain the odd Circum- 
ftances of fome Experiments : as for ex- 
ampie, 

i^. Why don*t we feel a pricking on the 
Eyes when the rubb'd Tube is brought near 
to the Face 3 íince the Ends of the Finger of 
á Man made eledrick, or of an Iron-Bar 
made eleótrick, makes the Face that is brought 
near it feel a very fenfible pricking ? 

Anfi^er. Becaufe the eledrical Eiffluvia 
co'ming from the Tube to the Face, are only 
thofe which come from that Part of the 
Tube which is brought near the Face ; 
whereas the Bar gives accumulated Effluvia 
of the ElecSricity which it has receiv'd from 

F aU 
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all its Length^ and from the Tulje at íeveral 
Applications. 

2^. What is the Reafon tliat the Feather 
which, having been attrafted by the Tube, is 
feparated from it, and then always repeird 
till it has touch'd another Body ? 

Anfwer. Becaufe Eleítricks repel one ano- 
ther. For which Rcaípn the Feather, as 
foon as^ it has been impregnated with the 
Ele£trÍGÍty of the Tuhe, is driven from it ; 
which continúes as long as the Feather keeps 
its Eleótricity, which it lofes as foon as it has 
touch'd another Body 5 then being again be- 
come non-eledrick, the Tube attra¿ts it 
anew ; thus ahernately receiving and lofing 
Eleétricity, it jumps feveral Times from the 
Tube to the Finger and back again. See Ex^ 
feriment IV". 

3 o. What is the Reafon this does not hap- 
pen when thé Airis moift? 

AnfweK' Becaufe the Feather being become 
eledlrical, draws the moift Partióles that fwim 
in the Air, and thereby lofing its Eleétricity, 
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k agdn attraded by the Tube. The Tube 
alio at the Place which has been the leaíl 
rubb'd loles its Eledricity by- the moift Par- 
ticles which it draws outof the Air, and be- '^ 
coming non-ele£lrick in that Place (as it hap- 
pens when it is made wet on purpofe) draws 
the Feather before it has loft its Eieítricity, 

4^. Whence comes it that a Conduftor of 
Eleítricity does fometimes^ without changing 
any thing, lofe its Virtue, and ceafe to con- 
duft Eleftricity, tho' you continué to rub the 
Tube at one of its Ends ? 

Anfwer. Becaufe fome qne of the Sup^ 
ports of the Condudtor has imbib'd the Moi- 
fture of the Air, by which it is become non- 
eleórrick. This has happen'd to me in making 
ufe of a long Piece qf Hat by way of Sup- 
port, one Day that the Weather was moift, 
This Lift of Hat, having been warm'd, fup- 
ported the Conductor well and effeílually 5 
but in half an Hour having imbib'd fome 
Moifture from the Air, it ftopp'd the Courfe 
of the Eledtricity. When we make ufe of 
Glafs-Tubes for our Supporters, this happens 
^ fometimes if the Air be very moift. 

F 2 5^ When?e 
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5^. Whence does it happen that the Fea-y 
ther on the Skcwer or Broach of Experiment 2. . 
ílretches Qut its Fibres, feparating them ftom 
cach other by the Attraftion of the Tube^ 
and that the Finger repels them when thé 
Tube is brought near to the Feather, but 
attradts them when the Tube is removed ? 

Anfwer. The Fibres of the Feather extend 
like the Rays of a Sphere, becaufe being be- 
fóme eledlrick they repel one another. The 
Finger repels them becaufe it receives Elec- 
tricity from the Tube ; but when the Tube is 
remov-d, the Finger lofes its Eledricity, and 
then it draws the Feather which is ftill elecr 
trical. 

6^. Whence does it happen that in the 
Eighth and Ninth Experiments the rubb'd 
Tube attraóls the Pieces of Leaf-Gold or 
Brafs much farther, when they are laid upon 
an injulated Stand, than when they are laid 
upon a Table, or when they are íhut up on 
lwo fides upon the Stand by Books or Boards 
fet edgerwife. 
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Anfwer. Becaufe the eleítrical Eífluvía 
flying ofF from the Tube retiirn again in a 
Circle towards it, and carry with them all the 
little non-eledtrick Bodies which they meet in 
their way at their Return ^ but if thofe non-?, 
eleftrick Bodies are too heavy to be brought 
towards the Tube, the eleílrical Effluvia ad- 
herjng to them, and fliding along thofe Bo- 
dies, lofe themfelves when the Bodies are not in- 
fíiJatedov terminated by Eledlricks : but when 
they are, the Eleftricity or eleílrick Effluvia 
accumulate at the Ends of thofe Bodies which 
are the fartheft from the Tube. N. B. Ihe 
^ube attraSts the Feather when it is cover'd 
mth a Glafs Recipiente becaufe the eleóirical 
Emanatio72S like Ligbt {of which they feem to 
participate) eafily penétrate eleSirick Bodies 
which do not hinder their Circulation. 

For want of having eftabliíh'd Rules (that 
is Principies deduc'd from Experiments) by 
which one may explain the moft odd Phceno-- 
mena^ People have imagin'd feveral Properties 
to belong to the Eled:ricity of fome Bodies, 
which at laíl Experiencg has diíprov^d. As 
fpr exampie, That Bodies of diíFerent Colours 

receiy'd 
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fcceiv'd more or lefs Ele£trieity ; which hap- 
pen'd only becauíe when the Experiment was 
firíl try'd, fome happen'd to be more or leis 
moift than others. It has alfo been thought 
by fome, that fmall eledrick Bodies fufpended 
by a fine Thread pirculated round a Ball of 
Iron laid upon a Cake of Refin^ after the man- 
ner of the Planets round the Sun ; which 
only happen'd becaufe the Man that made the 
experiment had a great mind that the Thing 
íhould be fo, and communicated that Motion 
to the little Body fufpended without knowing 
:that he did it: for this did not happen to any 
pther Perfon that held the Thread and pendu- 
lous Body without the fame Inclination. The 
fame may be faid of feveral other Circum- 
ftances which are not worth mentioning. 

Though I have not endeayour^d to gucís at 
the Caufe of Eledtricity, or its Ufe in the 
phyfical World ; not having Phcenomena to 
pftabliíli them fuíBciently, I hope to have 
latisfy'd the Gentlemen of the Academy as tp 
what they can expeót upon this Subjeét, in 
^iving Rules or Principies to explain or account 
for the elecftrical Experiments that have been 

. mfidc^ 
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made hitherto, and perhaps fuch as may be 
made hereafter. . 

Yet if Cbnjedures are defir'd, here foUow 
fome : 

I fuppofe Particles of puré Air to be elec* 
trick Bodies always in a State of Eledricíty" 
and that vitreoiís Eledtricity. 

ijiy Becaufe Particles of Air repel one ano- 
ther without touching, as has been deduc'd 
from Experiments and Obíervations. 

2dly^ Becaufe when the Air is dry, the 
Glafs Tube rubb'd (or only warm'd) throws 
out its Effluviay which the Air drives back to 
the Tube s fromwhence theydart out anew, 
and fo move backwards and forwards with a 
vibratory Motion, which continúes their Elec- 
tricity. 

^dlyy Becaufe the Feather made eledlrick by 
the Tube, and darted from it, keeps its Elec- 
tricity a long time in dry Air ^ whereas when 
the Air is moift, the moift Particles which 
are non-ele¿trick, floating in the Air, and 
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being attraíled by the Feather, adhere to it, 
and foon make it lófe its Éledricity 5 which 
alfo happens even to the Tube in a littíe 
timCé 

From this Confideration it wiíl be eafy tó 
account. for a famous Experiment of the late 
Mr. tíatiksbeey which is this : 

Having pump'd out all the Air from a Glafs 
Globe, he caus'd it to turn on its Axis very 
fwiftly by means of a Rope with a Wheel and 
PuUey • then rubbing the Glafs with his 
Hand during its Motion, there appear'd a 
great deal of Light of a purple Colour within 
the Globe, without any Light or Attradion 
obferv'd on the Outfide of the Glafs, which is 
obferv'd when the Air has not been pump'd 
out. Then turning the Cock fo as to readmít 
the Air gently into the Globe during its Mo- 
tion, the Light was broken and interrupted, 
diminiíhing gradually, till at laíl it appear*d 
only on the Outfide of the Glafs, where it 
was accompanied with Attradion. Does it 
not appear to be, that at firft the external Air, 
by its Eleítricity, drives back the eledrick 
Effluvia of the Glafs, which go then to the 

Infide 
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Infide of the Globe, where there Is the leaft 
Refiftance? For we obferve that as the Air^ 
comes in, it repels the eleítrick Effluvia, that . 
go inwards no longer when all the Air is come 
iq. If the Fadl be fo, as the í^xperiment 
íhews, i$ not my Conjeíture prov'd, wz. that . 
th^ Air is EleSirical^ 

In the Reverend and Learned Dr. Haks^Sc, 
Vegetable Staticks^ feveralofhis Experimenté, 
íhew, that Air is abforb'd, and lofes its Elafti-- 
city by the Mixture of fulphureous Vapours, 
fo that four Quarts of Air in a Glafs Veffel 
will, by the Mixture of thofe EíBuvia, 
be reduc'd to three. Will not this Phagno- 
menon be explain'd by the diíFerent Elec- 
tricity of Sulphur and Air. The Effluvia of 
5ulphur being eledrick reppl one another : an4 
the Particles of Air being alfo eledtrick, do 
likewife repel each other. But the Air being 
eleftrical of a vjtreous Eleítricity, and Sulphur 
cf a reíinoiis Eledricity, tlie Particles of Air 
^ttrad thofe of Sulphur, and Molécula 
cpmpounded of them becoming non-elcdtrick 
Ipfe their repulfiye Forcé. ^ 

It has for ^ gre^t whil? bpen thought that 
F^t.ery Vapours that rife in the Air to form 
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Clouds, ufed to rife, becaufe thc Water which 
is of itfelf fpecifically heavier than Air (being 
form'd into little hollow Spherules or Bubbles 
fiird with an Aura^ or thinner Air than thc 
ambient Air) in this new State made a Fluid 
pf little Shells fpecifically lighter than the am- 
bient Air in which it muft rife like Smoke ; 
t)ut Philofophers are no longer of that Opini- 
ón s and fuch as have implicitely come into itj, 
may find itrefuted ii) the Philofophical Tiranf- 
cítions^ Numb. 407. 

Now may not this Phaenomenon of thc 
Rife of Vapours depend upen Ele¿tricity in 
the following manner ? 

The Air which floats at top of the Surface 
pf the Water is eleítrical, and fo much thc 
more as the Weather is hotter, Now in the 
fame manner as fmall Particles of Water jump 
.towards the eleétrick Tube, may not thefe 
Particles jump towards the Particles of Air 
which have much more fpecifick Gravity 
than very fmall Particles of Water, and adhere 
to them ? Then the Air in motion having 
carried ofF the Particles of Water, and dri- 
ving them away as foon as it has made them 

cledri- 
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cledtrical, they repel one another, and alfo the 
Particles of Air. This is the Reafon that a 
cubic Inch of Vapour is lighter than a Cubic 
Inch of Air ; whjch would not happen if the 
Particles of Vapour were only carried oíF. in 
the Interftices of Air, becaufe then a cubic 
Inch of Air ioaded with Vapour would be 
made fpecincally heavier than an Inch of dry 
Air; which is contrary to Experiments, which 
íhew US by the Barometer, that Air which is 
moift or full of Vapours, is always lighter 
than dry Air, 



The END of the Dj^&rtation. 




( 44 ) 




e Ó N C E R N IN G 

Thefeveral AUTHGRS 

Who have -treated of 

ELECTRICITY. 

T H^ Eleílricity of Amber, précious 
Stones, and fome few other Bodies, 
was known long ago, and has been mentioned 
by feveral Authors, fuch as Gaffmdus^ Gilberto 
Digby^ Sir Tbomas Brown, and many others 5 
hutas what has been faid by many Authors 
that have written lóng ago, has been repeated 
by others, I íhall not mention feveral that 
have ípoken fupérficially ón the Subjeft, and 
written about it when but few eleélrical 
Phaenomena were known. 



The 
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^ The ñih Worth mentidning paTticiílarly is 
* Mr. Boyky íti whdfe Books you wiíl find án 

accxDunt of feveral Phíenomena of Eleíh-icity. 

'ÍSée í>. Shaws Abridgmenty Vóll. from 

I^age 397, to Page5io. 

The next was Mr. Francis Haukjbee F.R.S, 
who made a great rriahy neW Experimerits 
on the Eleftricity of Glafs^ Amber^ Sealing^ 
Wax, and Teveral other Subñances, and'their 
Produdlion of Light upon their Attrítion- in 
the Dark 3 whether in 'vacuo ^ or in the open 
Air. See his Book oí PhyJicO'Mechanical 
ExpermenfSy ^vlnttd 3.t London in the'Year 
1709 ; from Page 17, tó Page 69. — Frohi 
Tage 1 09, 'to Páge 1 27. — And from Page 
131, toi39. 

Afterwards Mr. Sfephen Gray madeTeveral 
new and furprizing eledrícal TExperiments, arid 
purfued his Enquiries and Expériments for fe- 
veral Years tiU he died in the Year 1736 : Án 
Account óf which may be found in the Fhilo- 
fophical TranfaUions, N° 3'66. N° 417- 
422. N"43i. N^ 436. N°439. N°44i. 
'N" 444. 

Monf. 
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Monf. Du Faye alio made feveral new and 
curious Experiments upon this Subje¿t, to be 
met with in the Hijlory and Memoirs of the 
Roy al Academy of Sciences at Paris^ for the 
Years 1733, 1734, and 1735; and in our 
Philofophical TrafífaSíions of London^ in a 
Letter that he wrote to his Grace the Duke 
of Richmondy N° 441* 

Several Perfons in their Philoíbphical Works 
have quoted fome of thefe Experiments , but 
none fo fuUy as that ingenious and accurate 
Philofopher Petrus van Mufchenbroek^ Pro- 
feíTor of Experimental Phtlofophy and Mathe-- 
maticks at Ley den , who has written a whole 
Chapter about it in his EJJdys de Phyfique &c. 
imprimes a Leyden chez Samuel Luchtmans 
1739. See the i7th Chapter of his firfl: Vo- 
lume, from Page 254, toPage 272 ; where he 
gives a very particular account of moft of the 
eledtrical Experiments made within thefe 
twenty Years, till the Time that he writes ; 
cxcept fuch as had not been made, or had not 
been publiíhed before that Time. 



The 
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• The reft of the ele¿trical Experiments 
made fince Mr. Stephen Grafs Death w^re 
made by Granvil Wheeler Eíq; mentioned in 
the Philofophical TranJaSíions N° 253 ; and 
by myfelf N° 454. and 462 ; befides 
fome others, which I lately íhewed the Royal 
Society: An Account of which is not yet 
publiíhed, but will be in the TranfaSiions 
this Winter. Indeed a few eleílrical Experi- 
ments, made by Mr. Gray and my felf many 
Years ago, are mentioned in the Firft Volume 
of my Courfe of Experimental Philofophy^ 
from Page 17, ta Page 21. 
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A 

L E T T E R 

f ROM 

President EJRB0% 8cq. 

T O 

Dr. DESAGULIERS, &c. 

AMONSIEUR, 

jVíoníieur le Dodeur Defaguliers^ 
Chaplain de fon AltelTe Royale le Prince 
de GalleSj Membre de la Societé Royale 
de Londres. 

4 LONDRES. 

Bordeauxj 3 Aqufi I74i« 
MONSIEUR, 

JE vous apprends avec bien de la 
joye que l'Academie de Bor- 
deaux vient de dpnner le Prix á la 

Difler- 

5 
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DiíTeítátion qué vóus luy ávés Éri- 
Voyée fur l'Eleftricité, ce qiii a pour 
fleviíé, Sero fapiunt Phryges. Cét 
avantage eft d autant plus flateür que 
VOUS l'avés remporté íur un tres 
grand Nombre de Rivaux. 

CoMME ce Prix cóníiíle en üne 
Medaille d'Or, je vous prie de char- 
ger quelqu un a Boídeaux de la re- 
cevoir en votre Nom & d'en donner 
une quittance valable. Je fuis ravy 
Monfieur d'étre le premier á vous 
proclamer vainqueur, j'auray l'hon- 
neuí des vóus envoyef des Exem- 
plaífes de votre DiíTertation defqu'elle 
fefa imprimée. Je ne doute pas que 
le Public ne lá life avec le méme 
gout que nous l'avons Couronnée. 
Vous l'avés accoutumé depuis long-^ 
temps a re'cevoir toüs vos Oüvrages 
H avec 
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avec applaudiíTement. J ay l'honr 
neur d'étre avec une parfaite Eftime 
& un Attachement reípedueux, 

MONSIEUR^ 

Votre tres-humbU 

tres-oheiJlfani Servifeur. 

BARBOT, 

MoN addrefíe eñ á Mr. le Preíi- 
dent Barbot, Secretaire perpetuel de 
FAcademie de Bordeaux, fur les 
foffés du Chapeau Rouge, á Bor- 
deaux. 
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courfe concerning Pilafters, and of feveral Abufes 
introducid into Architeéture. Written in French 
by Claude Perrault^ of the Royal Academy of 
Parts y and made EngUfo by Mr. John James of 
Green'wich. Thq Second Edition. 

An Analytíck Treatífe of Conic Seélions, 
and their Ufe for refolving of Equations in De- 
termínate and Indeterminate Problems. Being 
the Pofthumous Work of the Marquis De l'Ho- 
fpital^ Honorary Fellow of the Academy Royal 
of Science$. IVÍade Englijh by E. Stone. 

3. An Introduélion to Natural Philofophy : 
or, Philofophical Leélures read in the Univer- 
fity of Oxford^ Anno Dan, 1700. To which are 
added, The Demonftrations of Monfieur Huy^ 
gens^s Theorems, concerning the Centrifugal 
Forcé and Circular Motion. By John Keily 
M. D. Savilian ProfeíTor of Aftronomy, F. R.S. 
Tranílated from the laft Edition ofthcLaítn. 
The Third Edition. 

4. The Philofophical Works of the Hpaour- 
able Robert Boyle Efq; Abridged, Methodized, 
¿nd Difpofed under the general Heads of Phy- 
íics, Statics, Pneumatics, Natural Hiftory, Chy- 
miftry, and Medicine: The whole illuftrated 
with Notes, containing the Improvements made 
in the feveral Parts of Natural and Experi- 
mental Knbwledge lince his Time. In Three 
Volumes. By Peter Shaw^ M. D. Tlie Second 
Edition, correéled. 




To which is annexM, a Dif- 
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5. Chriíí:ophori Cellarii ¿málcaldenlis Geogra- 
phia Antiqua, recognita denuo, & ad veterum 
novorumque Scriptorum fidem, Hiftoricum máxi- 
me, identidem caftigata, & Quinta Editione 
plurimis Locis au6ta & immutata. Huic de- 
iHum Sextse Editioni tot Chartas ex majori auc- 
tores Geographia Antiqua quot ad minorem hanc 
illuftrandum requirebantur, duplicemque Indiceríi, 
quorum Priori Vetera locorum nomina Novis 
praeponuntur, Pofteríori nova Veteribus. Ad- 
didit, totam recenfuit, & Scholarum ufui accdm- 
modavit, Samuel PatricL 

6. Uníverfal Arithmetick : ot a Tfeatlfe óf 
Arithmetical Compofition and Refolution. To 
which is added, Dr. Hallefs Method of find- 
ing the Roots of Equations Arithmetically, 
Written in Latin by Sitx Ifaac Newton^ and 
tranflated by the late Mr. Ralphfon^ and Re- 
vifed and Correfled by Mr. Cunn. The Second 
Editbn very much CorreAed, 

Nm in the Prefs^ and fpeedily will be publijfjed^ 
A New Mathematical Dictíonary: 
Wherein is contained^ not only the Explanatioa 
of the bare Terms, but likewife an Hiñory of the 
Rife, Progrefs, State, Properties, ^c. of Thing.s 
both in puré Mathematicks and Natural Phi-^ 
lofophy, fo far as it comes under a Mathemati- 
cal Confideration. By E. Stone, F. R. S. The 
Second Edition, with large Additions, 8 vo. 
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T Q 

Martin Folkes^ Efq; 

P. R. 

S I R, 

TH E. Socieíy having heard 
from fome of their Corre- 
fpondents in Germany^ that 
what they cali a Vegetable Quintef- 
fcnce, had been fired by Eleétricity, 
I take this Opportunity to acquaint 
you, that on Friday Evening laft I 
fucceeded, after having been difap- 
pointed in many Attempts, in fetting 
Spirits of Wine on Fire by that Pow- 
er. The preceding Part of the Week 
A 2 had 
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had been remarkably warm, and the 
Air very dry, than which nothing is 
more neceíTary towards the Succefs of 
Eledrical Triáis ; to thefe I may add, 
that the Wind was then Eafterly and 
incHning to freezing. I that Evening 
ufed a glafs Sphere as well as a Tube ; 
but I always find myfelf capable of 
fending forth much more Fire from 
the Tube than from the Sphere, proba- 
bly from not being fufiiciently ufed to 
the laft. I had before obferv'd, that 
although * non Eleétric Bodies 
made eleílrícal, loofe almoft all 
that Eledricity by, comirig either with- 

in 

. * I cali ElelUrics per fe or originally EieSlricSt 
thofe Bodies, -in which an attraftive Power towards 
light Subftances is eafily excited by Fridtion ; fuch 
as Glafs, Amber, Sulphur, Sealing-wax, and moft 
dry Parts of Animáis, as Silk, Hair and fuch like. 
I cali non Ele^rics or Conduftors of Eleftricity, 
thofe Bodies, in which the above Property is not at 
all or very flighdy perceptible ; fuch as Wodd, A- 
nimals living.or dead» Metals and vegetable Sub- 
ílances. See Gray, Du Fay, DefagulierSi JVhder, 
n\ the Philofophical Tranfaéíions. 



'[5 ] 

in or near the Contad of non Elec- 
trice not made eledrical; it happens 
otherwife with Regará to EleBrks 
per fey when excited by rubbing, pat- 
ting, &'c'y becaufe from the rubbed 
Tube I can íbmetimes procure five or 
íix Flaíhes from different Parts, as 
though the Tube of two Foot long, 
inftead of being one continued Cylin- 
der, confifted of five or fix feparate 
*• Segments of Gylindcrs, each of which 
gave out its Eledricity at a diíFerent 
Explbíion. 

The Knowledge of this Theorem 
is of the utmoft Confequence towards 
the Succefs of eleétrical Experiments ; 
inafmuch as you muíl endeavour by all 
poííible Means to colled the Whole of 
this Fire at the fame Time. ProfeíTor 
-Hollman feems to have endeavour'd at 
this and fuccceded, by having a tin 
Tube, in one End of which he put a 
-great many Threads, whofe Extremi- 
ties touch'd the Sphere when in Moti- 

on 
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on, and each Thread coUeded a Quan- 
tity of eleéirical Fire, the Whole of 
which center'd in the tin Tube, and 
went off at the other Extremity. An- 
other Thing to be obferv'd, is to en- 
deavour to make the Flaíhes follow 
each other fo faft, as that a. Second 
may be viíible before the Firft is extin- 
guiíli'd. When you tranfmit the elec- 
trical Fire along a Sword or other In- 
ílrument, whofe Point is íharp, it of- 
ten appears as a Number of diíTemi- 
nated Sparks, Hke wet Gunpowder or 
Wildfire ; but if the Inftrument has 
no Point, you generally perceive a 
puré bright Fíame, Hke what is vul- 
garly call'd the Blew-ball, which givee 
the Appearance of Stars to fired 
Rockets. 

The following is the Mcthod I 
made ufe of and was happy enough to 
fucceed in. I fufpended a Poker in 
lilk Lines ; at the Handle of which I 
hung feveral Httle Bundles of white 

Thread, 



\ 
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Thread, the Extremities of whicli 
were about a Foot at right Angles 
from the Poker. Among thcfe 
Threads, whicli were all attraded by 
the rubbed Tube, I excited the great- 
eft eledrical Fire I was capable of, 
whilft an AíTiftant near the End of 
the Poker held in his Hand a Spoon, 
in which were the warm Spirits ; thus 
the Thread communicated the Elec- 
tricity to the Poker, and the Spirit 
was ííred at the other End. It muft 
be obferv'd in this Experiment, that 
the Spoon with the Spirit muft not 
touch the Poker ; if it does, the E- 
leétricity without any flafliing is com- 
municated to the Spoon, and to the 
Aííiftant ia whofe Hand it is held, 
and fo is loft in the Floor. 

By thefe Means, I ííred fevcral 
Times not only the aetherial Liquor or 
Plilogifton of Frobenius and rediííed 
Spirit of Wine, but even common 
proof Spirit. Thefe Experiments, as 

I 
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I before obferv'd, were made laft Fri- 
day Night, the Air being perfeótly 
dry. Sunday proved wet and Monday 
pretty warm, ib that the Air was full 
of Vapour; Wind South Weft and 
cloudy. Under thefe Difadvantages, 
on Monday Night I attempted a^ain 
my Experimcnts; they fucceeded, but 
with infinitely more Labour than the 
precceding, becaufe of the Unfitnefs 
of the Evening for fuch Triáis. Your 
Candour will not permit yon to think 
my Minutenefs trivial, with Regard to 
the Circumftances of the Weather, 
who know, how many Things muft 
concur to make thefe Experimenta fuc- 
ceed. I íhall wait with Impatience 
for a proper Opportunity to have thefe 
Experiments repeated inyour Prefence, 
and am with the utmoíl Relpeét, 



S'tr your mojí obediente 

march 2/. 1745- ' 



W. Watscn. 
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T O T H E 

Roy AL SociETY. 



. Gentlemen, 

1LATELY acquáinted you, that 
I had been able to fire Spirit of 
Wine, Phlogifion of Frobenius, and 
common proof Spirit, by the Power 
of Eledricity. Since which (till Yef- 
terday) we have had but one very dry 
fine Day; viz. Monday^ April 15. 
Wind E. N. E ; when about four o' 
Clock in the Afternoon I got my Ap- 
paratus ready, and fired the Spirit of 
Wine four Times from the Poker as 
before, three Times from the Finger 
of a Perfon eledrified ftanding, upon 

B a 
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a Cake of Wax, and once from thc 
Finger of a íecond Perfon ftanding up- 
on Wax, communicating with the 
firft hy means of a walking Cañe held 
between their Arms extended. The 
horizontal Diftance in this Cafe be- 
tween the glafs Tube and the Spirit 
was at leaft ten Feet. 

You all know, that there is the re- 
pulfive Power of Eledricity, as well 
as the attradive ; inafmuch as you 
are able, when a Feather or fuch like 
light Subftances are replete with Elec- 
tricity, to drive them about a Room, 
which Way you pleafe. This repul- 
íive Power continúes, untill either the 
Tube lofes its excited Forcé, or the 
the Feather attrads the Moiftures from 
the Air, or comes near to fome non 
eledric Subftance ; if fo, the Feather 
is attraded by and its Eledricity loft 
in whatever non Eledric it comes near. 
In elcdrified Bodies, you fee a perpe- 
tual Endeavour to get rid of their E- 

ledrieity 
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leftricity. This induced me to make 
the following Experiment. I placed 
a Man upon a Cake of Wax, who 
held in one of his Hands a Spoon with 
the warm Spirits, and in tlie other a 
Poker with the Thread. I rubbed the 
Tiibe amongft the Thread and eledri- 
fied him as before. I then ordered a 
Perfon not eledriíied to brino; his Fin- 
ger near the Middle of the Spoon ; 
upon which, tíie Flaíli from the Spoon 
and Spirit was violent enough to fire 
the Spirit. 'íhis Experiment I then 
repeated three Times. In this Me- 
thod, the Perfon hy whofe Finger the 
Spirit of Wine is fired, feels the Stroke 
inuch more violent, than when the 
eledrical Fire goes from him to the 
Spoon. This Method for the Sake of 
Diftindion, we will cali the repuiílve 
Power of Eleólricity. 

The late Dr. Defaguliers has ob- 
ferved in his excellent Differtation con- 
cerning Eleélricity, " That there is a 
B 2 " Sort 



" Sort of Gapriciouíhefs, attending 
thefe Experiments, or fomething un- 
accountable in their Phaenomena 
" not to be reduced to any Rule. 
" For fometimes an Experiment, 
" which has becn made feveral Times 
" fucceíTively, will all at once fail.'* 
Now I imagine that the greateíl Part, 
if not the^ Wholé of this Matter de- 
pend^upon the Moifture or Drynefs of 
the Air, a fudden though flight Alte- 
teration in which, p'erhaps not fuffici- 
ent to be obvious to our Faculties,- may 
be perceived by the very fubtle Fire of 
Eledricity. For 

ifl, l coNCEivE, that the Air it- 
felf (as has been obferved by Dr. De- 
fagulkrs) is an EleBric peí" fe and of 
the vitreoiis Kind ; therefore it repels 
the Eledricity ariíing from the glafs 
Tube and difpofes it to eledrify what- 
ever non eledrical Bodies receive the 
Effluvia from the Tube. 



That 
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idly, That Water is a nonEleBricznA 
of Confequence a Condudior of Elec- 
tricity ; this is exempliíied. by a Jett 
of Water being attra(9:ed by the Tube, 
from either EleBrics, per fe conduét- C 
ing Eledricity, and non EleBrics more 
readily when wetted; but what is 
more to my prefent Purpofe, is, that 
if you only blow through a dry glaís 
Tube, the Moifture from your¿Breath 
will caufe that Tube to be a Conduc- 
tor of Eledricity. 

These being premifcd; in propor- 
tion as thé Air is replete with watery 
Vapours, the Eledricity ariíing from 
the Tube, inftead of being conduéted 
as propofed, is, by means of thefe Va- 
pours, communicated to the circum- 
ambient Atmof|jhere and diffipated 
as faft as excited. 

This Theory has been confirmed 
to me by divers Experiments, but by 
none more remarkably than on the E- 

vening 
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vening of tlae Day I made thofé be- 
fore-mention'd ; when the Vapours, 
which in the Afternoon by the Sun's 
Heat and a briík Gale were diíTipated 
and the Air perfedly dry, defcended 
again in great Plenty upon the Abfence 
of both, and the Evening was very 
damp. For between feven and eight 
o'Clock, I attempted again the fame 
Experiments in the fame Manner, 
without being able to make any of 
them fucceed ; though all thofe men- 
tion'd in this Paper with others of lefs 
Note, were made in Half an Hour's 
Time. 

I AM the more particular in this, 
being willing to fave the Labour of 
thofe, who are deíirous of making 
thefe Kind of Triáis ; for although 
fome of the leíTer Experiments may 
fucceed almoñ at any Time, yet I ne- 
ver could find that the more remark- 

able 



able ones would fucceed but in drj 
Weather. 

I am¡ Gentkmen^ 

^'tmí ^^^^ ^'ft ohedknt, 

humbk Servante 
W. Watson* 
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ROYAL SOCIETY. 



Gentlemen, 

1N fome Papers I lately did myfelf 
the Honour to lay before you, I 
acquainted you of fome Experiments 
in Eledricity ; particularly I took no- 
tice of having been able to íire Spirit 
of Wine by what I call'd the repul- 
íive Power thereof, which I have not 
heard had been thought oíF by any of 
thofe Germán Gentlemen, to whom 
the World is obliged for many furpri- 
?:ing Difcoveries in this Part of natu- 
iral Philofophy. 

How 
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How far ílridly ípeaking the Spi- 
rit in this Operation may be faid to be 
fired by the repulíive Power of Elec- 
tricity, or how far that Power, which 
repels Hght Subftances when fuUy im- 
pregnated with Ele¿lricity, fires the 
Spirit, may probably be the Subjed of 
a future Inquiry ; but as I am unwil- 
ling to introduce more Terms inte 
any Demonftration than what are ab- 
folutely neceíTary for the more ready 
Conception thereof, and as inflamma- 
ble Subftances may be fired by Elec- 
tricity two different Ways, let the fol- 
lowing Definitions at prefent fuffice of 
each of thefe Methods. 

But firft give me Leave to pre- 
mife, that no inflammable Subftances 
will take fire, when brought into or 
near the Contad of EleSirics per fe 
excited to Eleílricity ; this Effed: muft 
be produced by non eledrical Subftan- 
ces impregnated with Eledricity re- 
C ceivedi 
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ceived from the exciting EleBrics per 
fe, Biit to retun, 

ly?, I supposE that inflammable 
Subftances are fired by the attra¿Hve 
Power of Eledricity, when this Ef- 
fedl arifes from their being brought 
near excited non Eledrics. 

2dly, That inflammable Subftan- 
ces are fired by the repulfive Power of 
Eledricity ; when it happens, that the 
inflammable Subftances being firft e- 
ledrified themfelves, are fired by being 
brought near non Eledrics not ex- 
cited. 

This Matter will be better illuf- 
trated hj an Example; fuppofe that 
either a Man ftanding upon a Cake of 
Wax, or a Sword fufpended in filk 
Lines are eledrified, and the Spirit be- 
ing brought near theni, is fired, this 
is faid to be perform'd by the attrac- 
tive Power of Eledricity. But if the 
Man ele¿trified as before holds a Spoon 
in his Hand containing the Spirit, or 

the. 
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the fame Spoon and Spirit are placed 
upon the Sword and a Perfon not e- 
ledrified applies his Finger near the 
Spoon, and the Spirit is fired from the 
Fíame ariíing from the Spoon and 
Spirit upon fuch Application ; this I 
cali being fired hy the repulfive Power. 
Of the two mention'd Kinds I gene- 
rally find the repulfive Power 
ftrongeft. 

SiNCE my laft Communication, the 
Spirit has been fired both hj the at- 
tradive and repulfive Power through 
füur Perfons ftanding upon eledrical 
Cakes ; each communicating with the 
other either by the Means of a walk- 
ing Cañe, a Sword, or any other non 
eledric Subftance. It has likewife 
been fired from the Handle of a Sword 
held in the Hand of a third Perfon. 

I HA VE not only fired Frobenius\ 
Phlogifton, redified Spirit and com- 
mon proof Spirit, but alfo fal volátil e 
Oleofum, Spirit of Lavender, dulcified 
C 2 Spirit 
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Spirit of Nitre, Peony Water, Dajy's 
Elixir, Helvetius\ Stiptick, and fome 
other Mixtures where the Spirit has 
been very coníiderably dilutedj like- 
wife diftilled vegetable Oils, fuch as 
that of Turpentine, Lemon, Orange 
Peéis and Jnniper, and even thofe of 
them, which are fpeciíically heavier 
than Water, as Oil of SaíTafras ; alfo 
reíinoiis Subftances, fuch as Balfam Ca- 
pivi and Turpentine ; all which fend 
forth when warmed an inflammable 
Vapour. But expreíTed vegetable Oils, 
as thofe of Olives, Linfeed and Al- 
monds, as well as Tallow, all whofe 
Vapours are uninflammable, I have 
not been able yet to fire ; but thefe in- 
deed will not fire on the Application 
of lighted Paper. Befides, if thefe 
lall would fire with lighted Paper, 
unlefs their Vapours were inflamma- 
ble, I can fcarce conceive they would 
fire by Eledricity; becaufe in firing 
Spirits, ^c. I alvvays perceive that the 
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Eleélricity fnaps before it comes in 
Contad: with tlieir Surfaces, and there- 
fore only fires tlieir inflammable Va- 
pours. 

As an excited non Eledric cmits 
almoíl all its Fire, if once touch'd hy 
a non Eleétric not excited. I was de- 
íirous of being fatisfy'd, whether or 
no the Pire emitted would not be 
greater or lefs in proportion to the 
Volume of the eledrified Body. In 
order to this I procur'd an Iron Bar 
about five Feet long and near 170 
Pounds in Weight; this I eledrified 
lying on Cakes of Wax and Rolin, 
but obferv'd the Flaíhes ariíing; there- 
from not more violent than thofe from 
a common Poker. In making this 
Experiment, being wilUng to try the 
repulíive Forcé, it once happen'd that 
whilft the Bar was at one End eledri- 
fying, a Spoon lay upon the óther, 
and upon an AíTiftant's pouring fome 
warm Spirit into the Spoon, the elec- 

trical 
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cricai Flafh from the Spoon fnapped 
and fired the firft Drop of the Spirit, 
which unexpeótedly fired not only the 
whole Jett as it was pouring, but kin- 
dled likewife the whole Quantity in 
the Pot, in which I ufually have it 
warm'd. 

I FiND that in firing inflammable 
Subftances from the Finger of a Man 
ftanding upon Wax, that cceteris pa- 
ribus the Succefs is more conftant, if 
the Man inftead of holding the Thread 
(the Ufe of which I communicated in 
a former Paper) in his Hand, the 
Thread is fiifpended at the End of an 
Iron Rod held in one Hand, and he 
touches the Sj irit with one of the 
Fingers of the other. 

If a Man ftanding upon the elec- 
trical Cake with a Diíh or deep Píate 
of Water in one Hand, and the Iron 
Rod with the Thread in the other, is 
made eledrical ; and a Perfon not e- 
iedlrified touches any Part either of the 

Píate 
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Píate or Water, tlie Flaílies of Fire 
come out plentifuUy, and wherever 
you bring youf Finger very near, the 
Water rifes up in a little Cone, from 
the Point of whicli the Fire is pro- 
duced, and your Finger thoiigh not in 
adual Contad is made wet. The 
fame Experiment fucceeds through 
three or more People. 

In firing inflammable Siibftances, 
the Perfon who holds the Spoon in his 
Hand to receive the eledrical Flaíhes, 
whcn the Finger of the eledriíied 
Perfon is brought near thereto, not 
only feels a tingHng in his Hand, but 
even a llight Pain up to his Elbow. 
This is moft perceptibly in dry Wea- 
ther, when the Eledricity is very 
powerful. 

The RE is a coníiderable Difficiilty 
in firing EleBrics per fe^ fuch as Tur- 
pentine, and Balfam Capivi by the re- 
pulfive Power of Eledricity ; becaufe 
in this Cafe thefe Subftances will not 

permit 
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permit the Eledricity to pafs through 
them, therefore when you would have 
this Experimcnt fucceed, the Finger 
of the Perfon who is to fire them is to 
be appHed as near to the Edge as pof- 
íible of thefe Subílances when warm'd 
in a Spoon, that the Flaíhes from the 
Spoon (for thefe Subílances will emit 
none) may fnap, where they are 
fpread the thinneft and then fire their 
EíHuvia. This Experiment, as well 
as feveral others, ferves to confute 
that Opinión which has prevail'd with 
many, that the Eledricity floats oniy 
upon the Surfaces of Bodies. 

If an eleétrical Cake is dipp'd in 
Water, it is thereby made a Conduítor 
of Eleílricity, the Water hanging a- 
bout it tranfmitting the ele¿trical Ef- 
fluviain fuch a manner, that a Perfon 
ftanding thereon can by no means be 
eledrified enough to attra6t the leaf 
Gold at the fmalleíl Diílance ; though 
the Perfon ftanding upon the fame 

Cake 
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Cake when dry, attraded a Piece of 
fine Thread hanging at the Diftance 
of two Feet from his Fingcr. Wé 
muft here obferve that the Cake being 
of an unduous Subftance, the Water 
will no where lie uniformly thereon, 
but adhere in feparate Moleculse ; fo 
that in this Inftance the Eledricity 
jumps from one Partióle of Water to 
another till the Whole is diíílpated. 

Fróm the Appearance of the 
Threads amongft which I rub the 
Tube, I can frequently judge though. 
the Spirit may be many Feet diftant 
from them, whether or no, it will fire, 
becaufe when the Perfons ñanding up- 
on the Wax are made eledrical enongh 
to fire the Spirit, the Threads repel 
each other at their lower Parts where 
they are not confín' d, to a confidera- 
ble Diftance, and this Diftance is in 
Proportion as the Threads are made 
eledrical. 
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If two Perfons ftand upon elecítrical 
Cakes at about a Yard's Diftance from 
each other, one of wliich for the 
Sake of Diftindion, we will cali A, 
the other B. If A when eleélrified 
touches B, A loofes almoft all his Elec- 
tricity at that Touch only, which is re- 
ceiv'd by B and ñopp'd hy the elcétrical 
Cake; if A is immediately eledriíied 
again to the fame Degree as before 
and touches B the Snapping is lefs up- 
on the Touch ; and this Snapping up- 
on eledrifying A grows lefs and lefs, 
till B being impregnated with Eleótri- 
city though receiv'd at Intervals, the 
Snapping will no longer be feníible. 

That Glafs will repel and not con- 
dud the Eledricity of Glafs, has been 
mention'd by others, who havetreated 
of this Subjed; but the Experiments 
to determine this Matter muft be con- 
duéled with a great deal of Caution ; 
for unlefs the glafs Tube, intcnded to 
condud the Eledricity, be as warm as 

the 
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the Externa! Air, it will feem to pro ve 
the contxary, unlefs in very dry Places 
and Seafons. Thus I fometimes have 
brought a cold, though dry Glafs 
Tube near three Feet long into a 
Room, whcre there has been a Num- 
ber of People, when upon placing 
tile Tube upon Silk Lines and laying 
fome Leaf Silver upon a Card at one 
End and rubbing another Glafs Tube 
9.t the other, the Silver has, contrary to 
Expediation, been thrown oíF as readily 
as from an Iron Rod. At firft I was 
furpriz'd at this Appearance, but then 
conjeélur'd, that it muñ arife from the 
Coldnefs of the Glafs, condenfing the 
floating Vapour of the Room ; in Or- 
der then to obvíate this, I warm'd the 
Tube fufficiently, and this EíFe¿t was 
no longer produced, but the Silver lay 
perfedly ílill. 

S o M E few Years ago, Sir y ames 
LfOwther brought fome Bladders fill'd 
with inflammable Air, coUeded from 

D 2 his 
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his Coal-mines, to the Royal Society. 
This Air flam'd upoii a lighted Can- 
dle being brought near it. This In- 
flammability has occaíion'd many teiv 
rible Accidents. Mr. Maud, a wor- 
thy Member of this Society, made at 
that Time hj Art and íhew'd the 
Society, Air exadly of the fame Qnz.- 
lity. I was deíirous of knowing if 
this Air would be kindled by eledri- 
cal Flaíhes. I accordingly made fuch 
Air by putting an Ounce of FiHngs of 
Iron, an Ounce of Oil of Vitriol and 
four Ounces of Water into a Florence 
Flaík ; upon which an Ebullition en- 
fued and the Air which arofe from 
•thefe Materials, not only fill'd three 
Bladders, but alfo upon the AppHca- 
tipn of the Finger of an Eledrified 
Perfon took Fíame and burnt near the 
Top and out of the Neck of the 
Flaík a conílderable Time. When 
the Fíame is almoíl out, íhake the 
Fiaík and the Fíame revives. You 

muft 
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muft with your Finger dipped ín Wa- 
ter, moiften the Mouth of the Flaík 
as faft as it is dried hy the Heat withT 
in ; or the Eledricity will not fire it ; 
Becaiife the Flaík being an Eledric per 
fe will not fnap at theApplication of the 
Finger, without the Glafs being firft 
made non-ele£tric by we^ng. It has 
fometimes happen'd, that if the Fin- 
ger has been applied, before the in- 
flammable Air has found a ready Exit 
from the Mouth of the Flaík, that 
the Flafh has fiU'd the Flaík and gone 
oíF with an Explofion equal to the 
firing of a large Piftol, and fome- 
times indeed it has buril the Flaík. 
The fame Eífed: is produced from the 
Spirit of Sea Salt, as from Oil of Vi- 
triol ; but as the Acid of Sea Salt is 
much lighter than that of Vitriol, 
there is no NeceíHty to add the Water 
in this Experiment. 

Those who are not much acquaint- 
ed with Chemical Philofophy, may 

think 
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think it very extraordinary, that from 
a Mixture of cold Subftances, which 
both conjundly and feparately are un- 
inflammable, this very inflammable 
Vapour íliould be produced. In Or- 
der to folve this, it may not be im- 
proper to premife, that Iron is com«- 
pounded ofiitMetalHc as well as a Sul- 
phureous Part. This Sulphur is fo 
fix'd, that after heating the Iron red 
hot, and even nidting it cver fo often, 
the Sulphur wiH not be difengaged 
therefrom : But upon the Mixture of 
the VitrioHc Acid, and by the Heat 
and EbuUition which are almoft in- 
ílantly produced, the MetalHc Part is 
diíTolved and the Sulphur which before 
was intimately conneíted therewith, 
being difengaged, becomes Volatile. 
This Heat and EbuUition continúes 
'till the VitrioHc Acid is perfedly fa- 
turated with the Metallic Part of the 
Iron, and the Vapour once fired con- 
tinúes to flame, until this Saturation 

being 
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, being affeded, no more of the Suí- 
phur ílies oíF. 

I HAVE heretofore mentioned how 
coníiderably, perfeétly dry Air con- 
duces to the Succefs of thefe Experi- 
ments ; but we have been lately in- 
formed by an Extrad of a Letter, 
that Abbé Nolet was of Opinión that 
they would fucceed in wet Weather^ 
provided the Tubes were made of 
Glafs, tinged blue with ZaíFer. I 
have procured Tubes of this Sort, but 
after giving them many candid Triáis, 
I cannot think them equal to their 
Recommendation. I firfl: tríed one of 
them in a fmart Shower of Rain after 
a dry Day, when the Drops were 
large, and the Spirit fired three Times 
in about four Minutes, the fame Ef- 
fe6: fucceeded under the fame Cir- 
cumftances from the White one ; but 
after three or four Hours raining, 
when the Air was perfedly wet, I ne- 
var could make it fucceed. And to 

il- 
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iliuftrate this Matter further, I have 
been able when the Weather has been 
yery dry, with once rubbing my Hand 
down this Blue Tube and applying it 
to the End of an Iron Rod íix Feet 
long, to throw off feveral Pieces of 
Leaf Silver lying upon a Card at the 
other End of this Rod, whereas I ne- 
ver have been able to throw it off by 
any Means in very wet Weather. Be- 
lides I am of Opinión, that after the 
Eledtrical Fire is gone from the Tube, 
the Tube has no Share in the condu¿t- 
ing of it ; my Sentiments on that 
Head I laid before you in a former 
Paper : For if the Silk Lines are wet- 
ted they diffufe all the Eledricity, and 
the fame Effeds happen when the 
Air is wet, be your Glafs of what 
Colour it will. It may not be improper 
here to obfcrve, that Zaffer, which 
is ufed by the Glafs-makers and En- 
amellers, is made of Cobalt or Mun- 
dick calcin'd after the fubUming the 

Flowers. 
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Flowers. This being reduced to a vé- 
Tj fine Powder, and mixt with twice 
or thrice its own Weight of finely 
powdered Flints, is moiften'd with 
Water and put up in Barréis, in which 
it foon runs into a hard Mafs and is 
call'd ZaíFer. 

A DRY Sponge hanging hj a Pack- 
tliread at the End of an eleélrified 
Sword, or from the Hand of an elec- 
trified Man, gives no Signs of being 
made Eledrical ; if it is well foalc'd 
in Water, wherever it is touched you 
both fee and feel the Eleélrical Sparks. 
Not only fo, but if it is fo full of 
Water, that it falls from the Sponge, 
thofe Drops in a dark Room, receiv'd 
upon your Hand, not only flaíli and 
fnap, but yon perceive a pricking 
Pain, If you hold your Hand or a- 
ny non Eledirical Subftances very 
near, the Water which had ceafed 
dropping when the Sponge was not 
ele¿trified, drops again upon its being 

E elec- 
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eleítrified, and the Drops fall in Pro- 
portion to the receiv*d Eleétxicity, as 
though the Sponge were gently 
É^ueez'd between your Fingers. I 
was deíirous to know if I was able to 
elc&iúfy a Drop of coid Water, drop- 
ping from the Sponge, enough to fire 
the Spirit ; but after many unfuccefs- 
fui Triáis, I was fbrced to deñft, be- 
caufe the cold Water dropping from 
the Sponge not only cool'd the Spirit 
too much, but alfo render'd it too 
weak ; likewife every Drop carried 
with it, great Part of the Eledricity 
from the Sponge. I then confider'd 
in whatManner, I could give a Te- 
nacity to the Water, fufficient to 
make the Drops hang a coníiderable 
Time, and this I brought about by 
makíng a Mucilage of the Seeds of 
Fleawort. A wet Sponge then, 
fqueez'd hard and íill'd with this 
cold Mucilage was held in the Hand 
of an eledriíied Man, when the Drops 

forced 
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forccd out by the Eledricity, affifted 
by the Tenacity of the Liquor, hung 
fome Inches from the Sponge, and by 
a Drop of this I íir'd not only the 
Spirit of Wine, but Hkewife the in- 
ílammable Air before mentioned both 
with and without the Exploíion. 
What an extraordinary Effeít is this ! 
That a Drop of cold Water (for the 
Seeds contribute nothing, but add 
. Coníiftence to the Water) íhould be 
the Médium of Fire and Fíame. 

Camphor is a vegetable Reíin and 
of Confequence an Eledric per fe. 
This Subftance notwithftanding its 
great Inflammability, will not takc 
|ire from the Finger of a Man or a- 
ny other Body eledrified, though made 
very warm and the Vapours arife there- 
from in great Abundanee. Becaufe 
neither Elcéíjic's per fe excited, or e- 
leélrified Bodies, exert thcir Forcé 
upon Eleftric's per fey though not ex- 
cited. If you break Camphor ímall 

E 2 and 
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and warm it in a Spoon, it is not 
melted hy Heat like other Reíins, but 
if that Heat were continued it would 
all prove Volatile. To Gamphor thus 
warm'd, the Finger of an eleétrified 
Man, a Sword or fuch like, will in 
Snapping exert its Forcé upon the 
Spoon^ and the Circumambient Va- 
pour of tlie Camphor will be fired 
thereby, and light up the whole 
Quantity expofed. The fame Experi- 
ment fucceeds by the repulíive Power 
of Eleélricity. 

A Poker thoroughly ignited put 
into Spirit of Wine, or into the di- 
ftilled Oil of Vegetables, produces 
no Fíame in either ; it indeed occafi- 
ons the Vapours to arife from the Oil 
in great Abundance. But if you e- 
leétrify this heated Poker, the elec- 
trical Flaíhes prefently kindle Fíame in 
either. The Experiment is the fame 
with Camphor. Thefe Experiments 
as well as.the following fufficiently e- 

vince 
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vince that the eleétrical Fire is truly 
Fíame, and that extreamly fubtil. 

I HAVE made -feveral Triáis in Or- 
der to fire Gunpowder alone, which I 
tried both warm and cold, whole and 
powder'd, but never could make it 
fucceed ; and this arifes in part from 
its Vapours not being inflammable, 
and in part from its not being capable 
of being fir'd by Fíame, unlefs the 
Sulphur in the Compofition is nearly 
in the State of Accenfion. This we 
fee by putting Gunpowder into a 
Spoon with redified Spirit, which 
when lighted, will not fire the Pow- 
der, 'till by the Heat of the Spoon 
from the burning Spirit, the Sulphur 
is almoñ melted. Likewife, if you 
hold Gunpowder ground very fine in 
a Spoon over a lighted Candle, or a- 
ny other Fíame, as foon as the Spoon 
is hot enough to melt the Sulphur, 
ypu fee a blue Fíame and inftantiy 
the Po^(^'der flaíhes oíF. The fame 
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EfFefts are obferv'd in the Pulvís ful- 
minansy compos'd of Nitre, Sulphur, 
and íixed Alkaline Salt. Beíides when 
the Gunpowder is very dry and ground 
very fine, it (as you pleafe to make 
the Experiment). is either attraíled, or 
repéll'd ; fo that in the firft Cafe, the 
End of your Finger when eledrified 
íhall be cover'd over with the Powder, 
thouffh held at fome Diftance ; and in 
the other, if you eledrify the Pow- 
der, it will fly oíF at the Approach of 
any non eleétrified Subílance and 
fometimes even without it. ButI can 
at Pleaíure fire Gunpowder and even 
difcharge a Muíket by the Power of 
Eledricity, when the Gunpowder has 
been ground with a Httle Camphor or 
with a few Drops of fome inflamma- 
ble chemical Oil ; this Oil fomewhat 
nioiftens the Powder and prevents its 
flying away ; the Gunpowder then be- 
ing warm'd in. a Spoon, the eleétrical 
Flaíhes fire the iiifiammable Vapour, 

which 
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wMcil fires the Gunpowder : But the 
Time between the Vapour firing the 
Powéer is íb íhort, that frequently 
they appear as the fame and not fue- 
ceíÉve Operations, wherein the Gun- 
powder itfelf íéems fired hy the E- 
ledtrícity ; and indeed the firíl Thnc 
this Experiment fucceeded, the Flafli 
was íb fudden and unexpeded, that 
the Hand of my Aííiftant, who 
touch'd the Spoon with his Finger, 
was coníiderably fcorch'd. So that 
there íéems a fourth Ingredient neccf- 
fary to make Gunpowder readily take 
Fire by Fíame, and that fuch a one, 
as will heighten the Inflammability of 
the Sulphur. In common Cafes the 
lighted Match or the little Portion of 
red hot Glafs, which falls among the 
Powder and is the Refult of the Col- 
liíion from the Flint and Steel, fires 
the Charcoal and Sulphur, and théfe 
the Nitre. But if to théfe three In- 
gredients you add a fourth, viz. a Ve- 
getable 



f 40 ] 

getable chemical Oil, and gently Warfti 
this Mixture, the Oil hj the Warmth 
mixes intimately with the Sulphur, 
lowers its Coníiftcnce, and makes it 
readily take fire by Fíame. In thefe 
Operations notwithftanding I always 
made ufe of the fineíl fcented Oils of 
Orange Peel, Lemons and fuch like, 
yet upon the leaft warming the Mix- 
ture, the rank Smell of Balfam (/. e, 
the ready Solution) of Sulphur was 
very obvious. 

Read before the R. S. 
0¿?. 24. 1745. 

^ Contimation of the abave, 

Rcad, Feb. 6, 1745^ 

AS Water is a non Eleétric and of 
Confequence a Conduítor of 
Eledricity, I had Reafon to bclieve 
that Ice was endowed with the fame 
Properties. Upon mal^ing the Expe- 
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períment I found my Conjetures not 
without Foundation, for upon eledri- 
fying a Piece of Ice, wherever the Ice 
was touched hy a non Eleétric, it 
flaíhed and fnapped. A Piece of Ice 
alfo held in the Hand of an eleélrified 
Man as the beforementioned ProceíTes, 
fired warm Spirit, chemical vegetable 
Oils, Camphor, and Gunpowder pre- 
pared as before. But here great Care 
muft be taken that by the Warmth of 
the Hand, or of the Air in the Room, 
the Ice does not melt ; if fo, every 
Drop of Water therefrom coníidera- 
bly diminiíhes the received Eleétricity. 
In Order to obvíate this, J cauíed my 
Aíliñant, while he was eleílrifying, to 
be continually whiping the Ice dry up- 
on a Napkin hung to the Buttons of his 
Coat, and this being eledrified as well 
as the Ice, prevented any Lofs of the 
Forcé of the Eledricity, The Expe- 
riment will fucceed Hkewife, if in- 
ftead of the Ice, you eleítrify the Spi- 

F rit, 
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rit, &'c. and bríng the Ice not elec-r 
trified ncar them. I muft obferve, 
that Ice is not fo ready a Conductor of 
Eledricity as Water; fo that I vcry 
frequently have been difappointed in 
endeavouring with it to fire inflama- 
ble Siibftances, when it has been 
readily done by a Sword or the Finger 
of a Man. 

In the firíl Paper * I had the Ho- 
nour to lay befbre you upon this Sub- 
je¿t, I took Notice of my having ob- 
ferved two diíFerent Appearances of 
"the Fire from eleélrified Subftances ; 
viz. thofe large bright Flaíhes, which 
may be procured from any Part of e- 
ledrified Bodies, by bringing a non E- 
le<Slri(í 'imexcited near them, and with 
which we have fired all the inflamma- 
ble Subftances mentioned in theCourfe 
of fhefe Obfervations ; and thofe, Hke 
the íiring of wet Gunpowder, which 
are only perceptible ' at the Points or 

Edges 
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Edges of cxcited non Eledrics. Thefe 
laft alfo appeat diíFerent in Coloiir and 
Form according to the Subftances from 
whiehthey proceed : Forfrom poliílied 
Bodies, as the Point of a Swordj a 
Silver Probé, the Points of SciíTars, 
and the Edges of the Steel-bar made 
Magnetical by the ingenious Dr. 
Knighty the eledrical Fire appears Hke 
a Pencil of Rays, agreeing in Colóur 
with the Fire from Boyles Phofphorus ; 
but fromunpohíhed Bodies, as the End 
of a Poker, a ruíly Nail or fuch Hke, 
the Rays are much more red. The 
DiíFerence of Colouf here, I am of 
Opinión, is owing rather to the diíFer- 
ent Reflexión of the eledrical Fire 
from the Surface of the Body from 
which it is emitted, than to any Dif- 
ference in the Fire itfelf. Thefe Pen^ 
cils of Rays iíTue fucceíUvely as long 
as the Bodies from which they pro- 
peed are exciting ; but they are lon- 
^er and more brilUant, if you bring 

F 2 ^l\J 
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any non Eleftric not -excited near them, 
though it muft not be cloíé enough to 
make them fnap. If you hold yoiir 
Hand at about two or three Inches Di- 
ftance from theíe Points, you not only 
feel fucceílive Blafts of Wind from 
them, but hear alfo a crackHng Noife, 
Where there are feveral Points, you ob- 
ferve at the fame Time feveral Pencils 
of Rays. 

I T appears from Experiments, that 
beíides the feveral Properties, that E- 
ledricity is pofíéfs'd of peculiar to it- 
felf, it has fome, in common with 
Magnetifm and Light. 

Propositiqn i. 

I N common with Magnetiím, Elec- 
tricity counterads and in light Subftan- 
ces overcomes the Forcé of Gravity, 
Like that extraordinary Power like- 
wife, it exerts its Forcé in Vacuo as 
powerfuUy as in open Air, and this 

Forcé 
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Forcé is extended to a coníideráble Di- 
flanee throngh varioiis Subftances of 
different Textures and Denfíities. 

CORÓLLARY. 

Gravity is the general Endeavour 
and Tendency of Bodies towards the 
Center of the Earth ; this is over- 
eóme hy the Magnet with Regard to 
Iron, and by Eledricity with Regard to 
light Subftances both in its Attradion 
and Repulíion ; but I have never 
been able to difcern that vortical Mo- 
tion, by which this Effed: was faid to 
be brought about by the late Dr. De- 
faguliers and others, having no other 
Conception of its Mannér of ading 
than as Rays from a Center, which in- 
deed is confirmed by feveral Experi- 
ments. Some have imagined a Polari- 
ty alfo, when they have obferved one 
End of an excited Glafs Tube repel 
light Subftances and the other attra¿t 

them. 
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them, But tliis is a Deception, arifing 
from th^ wjiole Length of the Tube 
ñot being excited, but only fuch Part 
of it as has been rubbed ; fo that as 
much of the Tube as is held in the 
Hand, remains in an unexcited State 
and permits light Subílances to lie ftill 
thereon, though forcibly repell'd at 
the other End. This attradtive Pow- 
er of Eledricity- ads not only upoa 
non Eledrics, as Leaf Gold, Silver, 
Thread, and fuch like, but alfo up- 
on originally Eledrícs, as Silk, dry 
Feathers, little Pieces of Glafs and 
Relin ; it attrads all Bodies, that are 
not of the fame Standard of Ele6tri-r 
city, (if I may be allowed the Expref- 
íion) as the excited Body from which 
it proceeds. I have found no Body 
however denfe, whofe Pores are not 
pervious to Eledricity by a proper 
Management, not eyen Gold itfelf. 
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PrOPOSIT ION II. 

In common with Light, Eledrí- 
¿ity pervades Glafs, but fuíFers no Re- 
ifradion therefrom j I having from the 
nioft exa£t Obfervations found its Di- 
redion tp be in right Lines, and that 
through Glafíbs of different Forms, 
included one within the other and 
large Spaces left between cach Glafs. 

C o R o L L A R Y, 

This reétilinear Diredíon is obfer- 
^vable only as far as the Ele¿lricity can 
penétrate throngh unexcited original- 
ly Eledrics and thofe perfedly dry ; 
ñor is it all material, whether thefe 
Subftances are tranfparent, as Glafs 
femidiaphanous, as Porcelain or thin 
Cakes of white Wax ; or quite opake, 
as thick woollen Cloth as well as wo- 
ven Silk of various Colours^ it is only 

necef- 
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íieceííáry tkat they are originally EleC- 
trics. But the Cafe is widely diíFerent 
with Regard to non Eleétrics ; where- 
in the Diredion, given to the E- 
ledricity by the excited originally E- 
ledric, is alter'd as foon as it touches 
the Surface of a non Eledric, and is 
propagated with a Degree of Swift- 
nefs fcarcely to be meafured in all pof- 
íible Direáions to imprégnate the 
whole non Eleélric Mafs in Conta¿t 
with it or nearly fo, however differ- 
ent in itfelf, and which muft of necef- 
fity be terminated by an originally 
Eledric, before the Eledricity exerts 
the leaft Attradion, and then this 
Power is obferved íirft at that Part of 
the non Eledric the moíl remote for 
the originally Eledric. Thus fof Ex- 
ample, by an excited Tube held o- 
ver it, Leaf Gold will be attraded 
through Glafs, Cloth, held ho- 
rizontally in the Hand of a Man 
ftanding upon the Floor and this At- 

tradion 
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traítion is exerted to a coníiderable 
Diftance. On the contrary, the rub- 
bed Tube will not attrad Leaf Gold 
or other light Bodies however near 
through Silver, Tin, the thinneft Board, 
Paper, or any other non Eledric, held 
in the Manner before mentioned. But 
if you rub the Paper over with Wax 
melted, and by that Means introduce 
the originally Eledric therein, you 
obferve the Eleélricity ads in right 
-Lines and attradrs powerfully. And 
here I muft beg leave to remind you, 
not only of the former CoroUary, but 
,of fome of the former Experiments 
alfo; by whichit appears, that although 
to make a non Eleétric exert any 
Power, we muft excite the whole 
Mafs thereof, yet we can excite what 
Part and what only of an originally 
Eledríc we pleafe. Thus we obferve, 
that Leaf Gold and the Seed of Cot- 
ton-grafs, which grows upon Boggs and 
is a very proper Subjeél for thefe In- 
• - G quirieSj 
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quiries, are attraded under a Glafs Jaf , 
turned Bottom upwards, upon wnich 
are placed Books and feveral other non 
Eieétrics, and that the Motions of the 
light Bodies underneath correfpond 
with the Motions of the Glafs Tube 
held over them, the Eledricity feem- 
ing inftantaneoully to pafs through the 
Books and the Glafs. But this does 
not happen, tíll the Eledricity has íiil- 
ly impregnated the non Ele¿trics which 
lie upon the Glafs, which received 
ledricity is ílopped hy the Glafs, and 
then thefe non Eleéirics, dart their 
Power diredly through the upper Part 
of the Glafs after the Manner of ori- 
ginally Eledrics. But if the thinneft 
non Eledtric, even the lineft Paper, as 
I before mentioned, is held in the 
Hand of a Man at the fmalleft Di- 
ftance over the Leaf Gold and the 
Eleélricity is not ftopped, not the leaft 
Power will be exerted and the Gold 
vvill lie ftill. I muft here remark 

like- 
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likewife, that this Law of Eledricity 
is fo conftant and regular, that I have 
not found one Deviation from it ; fo 
that even the Quickíilver, ípread thin 
as it ufually is at the Back of a Píate 
of a Looking-glafs, will prevent the 
paíling through of the eledrical At- 
traétion, unlefs ftopped by an origi- 
nally Eledric. This Penetration of 
the eleétrical Power through originally 
Eleébrics is much greater than has hi- 
therto been imagined, and has caufed 
the Want of Succefs to great Num- 
bers of Experiments. I have been at 
no fmall Pains to determine, how far 
this Power can penétrate through a 
dry originally Eledric ; and have found 
by repeated Triáis, that either in a 
Cake of Wax alone or of Wax and 
Reíin mixed, when the Ele<£tricity is 
very powerful, it has paíTed, I fay, in 
ftraight Lines through thefe Cakes of 
the Thicknefs of 2 Inches and * ; but 
I never could make it ad through one 

Q a . of 
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of 2 Inches for in this ít was per- 
fedly ílopped. So that the Cakes 
commonly made ufe of to ílop the 
Eledlricity, by being too thin fuffer a 
coníiderable Quantity of the eledrical 
Power to pervade them, and be loft 
in the Floor. I make no Doubt, if 
the eleílrical Power could be more in- 
creafed, it would penétrate much fur- 
ther through thefe originally Ele¿lric 
Bodies. 

Proposition III. 

- Electricity in common with 
■ Light likewife, when its Forces are 
A<:olle¿ted and a proper Direélion given 
. -thereto upon a proper Objed, produces 
Fire and Fíame. 

C o R o L L A R Y. 

T H E Fii-e of Eledricity (as I have 
befare obferved) is extremely delicate 

and 
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and fets on Fire, as far as I have yet 
experienced, only inflammable Va- 
pours. Ñor is this Fíame at all 
heightned by being fuperinduced upon 
an Iron Rod, red hot with coarfer cu- 
linary Fire as in a preceeding Experi- 
ment, ñor diminiílied by being direét- 
ed upon cold Water, However I was 
defirous of knowing, if this Fíame 
woiild be affeded by a ftill greater De- 
gree of Cold ; and in Order to deter- 
mine this, I made an artificial Cold, by 
which the Mercury, in a very nice 
Thermometer adjufted to Fahrenheit's 
Scale, was deprefíed in about 4 Mi- 
nutes from 15 Degrees above the 
freezing Point to 30 Degrees below it, 
that is, the Mercury fell 45 Degrees. 
From this cold Mixture when elecftri- 
fied, the Flaíhes were as powerful and 
the Stroke as fmart as fi-om the red hot 
Iron. I could have made the Cold 
more intenfe, but the above was fuf- 
íicient for my Purpofe. This Experi- 

ment 
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jnent feems to indícate, that the Fire 
of Eleétricity is affeéled neither by the 
Prefence or Abfence of óther pire. 
For as red hót Iron, by Sir Ifaac New- 
ton ^ Scale of Heat, is fixed at 19 a 
Degrees, and as the Rátio between Sir 
Ifaac\ Degrees and Fahrenheit\ is as 
34 to 180, it. nec^íTarily follows, 
nthat the DiíFerence of Heat between 
the hot Iron ánd tlie cold Mixture is 
1040 Degrees, aiid neverthelefs this 
vaft Diíference makes no Alteration ih 
the Appearance of the eleélrical 
Fíame. 

J MAY perháps be thought too mi-^ 
ñute in íbme of the before mentioned 
Particulars ; but in Inquines abftruf? 
as thefe are, where we havé fo Httle a 
friori to direél us, the greateft Atten^ 
tion muft be had to every Circum^ 
ftance, if we are truly deíirous of inr- 
veíligating the Laws of this íurprizing 
Power. For as has béen faid upon a- 
nother Occaíion by my ever honoured 

Frien4 
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Friend Martin Folkes, Efq; Ouf 
moft worthy Prcíident, " that Elec- 
" tricity feems to furniíli an inexhau-»- 
íHble Fund for Inquiry, and fure 
PhcEnomena fo varíous and fo won- 
^* derful can arífe only from Cauíés ve- 
*f ry general and exteníive, and fuchas 
V muft have been deíigned by the Al- 
" mighty Author of Nature, for the 
Produdlion of very great Effeds, and 
fuch as are of great Moment to the 
" Syftem of the Univerfe.'* 

I F thefe Obfervations receive the 
Countenance of this learned Society, 
I fliall think myfelf fufficiently recom- 
penfed, and am, 

Gentlemen^ with the highefl EJleem^ 
your moJl Obedient 
humble Servante 

W. Wat SON. 



E R R A T U M. 

P. 4. L. 6. for freezing, read Frecze, 
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THE follow'mg Sheets ivere not 
intenáed to be made publkk, but 
as pan of the Ph'dofophkal TranfaBi- 
ons. As thofe Works are pr'mtéd m the 
order of Time they are read ; thefe Ob^ 
fervattonsy communkated to the Roy al 
SocíETY at d'tfferent Meetmgs^ wouldy 
upon that Account , have been publ'tfh d 
Jeparate m different Numbers of thofe 
TranfaBkns. To /aíisfy therefore the 
Impatknce of feveral learned and very 
valuable Frknds^ to whofé Importuni- 
tks I have netther Will^ ñor Incünatkn 
to deny any thmg m my Power to 
^ranty I caufed a few Copks to be pr'int- 
a 2 ed 
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ed, that ihe whole mlght he fe en toge- 
thev^ ánd íhen broke up the Prefs. This 
has excited the Cur 'tojity of the Puhlkk^ 
and ra'ífed a Demand for the fe Expe- 
riments much beyond what I had reafon 
to expeB. 1 therefore foundh neceffary 
io fend them to the Prefs a fe con d Ttmey 
lefi fome of thofe over-officiom Gentle- 
men^ who are always ready on thefe 
Occafwnsy fhould do it for me ; fo that 
whoever has an Incltnation^ may now be 
made acquamtedy by what Means the 
feveral furprizing Phanomena of Elec- 
trkity have been hrought ahout. 

I chofe to lay thefe Papers before 
the Publkk m the fame Drefs where- 
in íhey appeared before the very ho- 
nourable and learned Body^ to whom^ 
as the vartous EffeBs of EÁeBrkity pre- 
fented themfelvesy they were regníarly 
communkated, and from whom they 
met wíth a very favourahle Receptton. 
ManyMembers nfthe Ro YALSociETy, 
m well as feveral other Perfons ofgreat 

Rank 
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Rank and ^ial'it'^t have he en repeated 
iVhneJfes oj tloe FaBs whkh are here 
latd be f ore the World ; partimlarly the 
prefent ivorth'y Prejídenty Martin 
FoL K E s, Efq; whofe extenfwe Ab'tl't-' 
tm andgreat Knowledge m every Branch 
of ufeful Liter ature are exceeded only by 
bis Candour and Zeal m promotmg Sct" 
eme. The Advke and AJfiflance of th 'ts 
Gentleman^ whofe Frtendflúp IfhallaU 
ways efieem as ene of the greatefi Hap^ 
p'tneffes of my Life, has be en of great 
Moment in the Profecution of thefe Dif" 
coveries. I therefore take this ptihlick 
Manner oftefiifying my fmcerefi Obliga^ 
úons as well to him, as to Sir H a n s 
Sl o A N E, Bart. who, although retir ed 
from Bufmefs, ¿s neverthelefs atteniwe 
to whatever tends to the Advancement 
of Philofophy, JJpon a Report made to 
htm of thefe Experiments and Obferva* 
tionsy he, as Jurvtving Executor of Sir 
GoDFREY CoPLEY, was pkafed to 
appoint me laft Tear to receive the an^ 

mal 



IV P R E F A C E. 



mal Prize-medal of Gold^ gwen hy thé 
RoYAL SocíETY tn confequence of Str 
Godfrey's Benefaclton. The Honour 
of bemg fo particularly taken notke of 
by Gentlemen of fuch d'tjltngmfhed Me- 
rtt^ as ít cannot but gwe me the h 'tght;Ji 
P lea/741 e^ fo floall tt ever continué to 
ratfe m me Senúments of the truejt 
Gratitude^ and mojt profound RefpeElé 

I F tt fhould be ajked^ to what tfe^ 
ful Purpojh the EffeBs of Electrkity 
can be apphedy tt may be anfwered^ 
íhat we are not as yet fo far advanced 
hí thefe Dtfcoveries as to vender them 
cond/ídve to the Service of Mank'tnd. 
PerfeBton m any Branch of Ph 'tlofophy 
is to be attamed but by Jtow Gradatt- 
ons. ít is our Duty to be ¡lili going 
forward ; the reji we mtifl leave to the 
DireBion of that Provtdence^ which 
we know affuredly^ has created nothing 
in vain. But l make no Scruple to a/- 
ferty that notwithjiandtng the great Ad-- 
vanees^ whtch have been made in this 

part 
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V 



parí of natural Philofophy whhm thefe 
fewTearSj many and great Profert'm 
rematn flill tindtfcover d. Futtive Ploz-- 
lofophers (fome perhaps even of the pre- 
fent Age) may deduce from eleBrtcal 
Exper 'tments^ Ufes extremely henefictal 
to Society m general. 

NO prefent Advantage accrued to 
thofe Perfons^ or to that Age^ whkh firfi 
dfcoverd the Pmpertles of the Mag- 
net. Many hundreds of Tears inter- 
vened^ hefore they were applted to the 
great Ufes of Navtgation. Had thefe 
rematrid a fecret ttll noWy what other 
Methods could have heen fubftituted tn 
thetr Place^ by whkh we could fecurely 
traverfe the vafi Ocean ? All the Ad- 
vantages we rece'we from dtflant Com- 
merce^ we muft Jiill have heen Strangers 
tOy btit for this fortúnate Applkatton of 
the magnetkal Power. And even the 
Difcoveries thus far had been very tm- 
perfeSy without the Knowledge of the 
Fartatton of the Compafs. But the pre- 
fent 



vi 
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fent Age^ and even thh ISaúon^ boafis of 
a Gentleman^^ who feems to he entrufied 
whh the magnetkal Power s themfelves. 
He makes artificial Magnets^ increafes 
in a few Minutes the Powers of real 
ones to a furprizing Degree^ changes at 
Pleafure their Poles^ and makes that 
newly acquired Polarity^ permanent. 
The W orldy I hope^ will not long be de- 
prtved of the Manner^ by which thefe ^ 
extraordinary Changes are producedy 
which as yetthts Gentleman thinks proper 
to conceaL As EleBricity has fome Pro-^ 
perties in chmmon with Magnettfm^ as 
will be JJjewn in the Courfe of thefe Ob- 
fervations 'y fome new Lights probably 
may be thrown upon both. But to re^ 
turn\ admitting even^ that no fubflan- 
tial Advantages could arife from the In- 
quirtes be f ore us^ [which ^ however^ we can 
by no means grant^ upon our confidering 
the EffeBs we already percetve of its 
Operations upon human Bodtes) whatever 

Dr. Gowhi Kfiight, F.R. S. 

tends 
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iends to enlarge the Concepúom of the 
Mtnd^ and to tmplant tn us Jiill more 
lofty Ideas of the Alm 'ighty Author of 
Nature^ de fe y ves certamly^ mdependent 
of other Conftderattons^ our hlghefi Re- 
gard. 

TH ESE Expertments were all made , 
w 'ith Glafs Tubes of about íwo Foot long ; 
the bore about an Inch m Dtameter. 
But a fcmpulotis ExaBnefs m thefe Pro- 
portíons ts no ways neceffary. Tloe 
thlnner and lighter thefe Tubes are y the 
fjoner they are excited ; though they^ 't¡s 
truey dont relam thetr Power fo long as 
thoféy which are more thkk and fubflan- 
tial. But zvhere you mtend to commu-^ 
ntcate the eleBrtcal Power ^ as faji as 
you excite • I fhould prefer a üght 
Tube ; though tt ought never to be lefs 
than -^of an Inch thkk^ becaufe of the 
Danger of breaktng tt by the hriBion. 

THE TubCy bejore tt ts rubbedy 
fhould be álways made dry and warm^ 
lühich may be drne by laymg tt before 

A the 
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the Fire. But I cannot omit hereupon 
maKtng one further Kemark\ viz. that 
Glafs Tubes^ exa^ly of the Jame Dtr 
menfions^ made at the fame Ttme^ and 
wtth the Jame Materials ^ vary conftdera- 
hly wtth regardto the 'tr fitnejs for elec- 
irtcal Pur pojes. Clear and dry Atr wtth 
fome degree of cold is moji eltgihle^ though 
I have Jucceeded m the greateji Fogs^ btit 
wtth more Dtffiadty. 



T O 
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T O 

Martin Folkes^ Efq; 

S I R, 

THE Society having heard 
from fome of their Corre - 
fpondents in Germany, tha¿ 
what they cali a Vegetable Quintef- 
fence had been íired by Eledricity, 
I take this Opportunity to acquaint 
you, that ón Friday Evening laft I 
fucceeded, after having been difap- 
pointed in many Attempts, in fetting 
Spirits of Wine on Fire by that Pow- 
ér. The preceding Part of the Week 

A 2 had 
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liad been reraarkably warm, and the Air 
very dry, than which nothing is more 
neceíTary towards the Succefs of Elec- 
trical Triáis ; to thefe I may add, that the 
Wind was then Eafterly and inclining 
to freeze. I that Evening ufed a glaís 
Sphere as well as a Tube ; but í always 
find myfelf capable of fending forth 
much more Fire from the Tube than 
from the Sphere^ probably from not 
being fufíiciently ufed to the lañ. 

I HAD before obferv'd, that al- 
though * Non-eleclric Bodies made 
eledrical, lofe almoft all that E- 
ledricity by coming either within, 

or 

* I cali Ék^rics per fe or original ly-^/^/Q'r/í-j, 
thofe Bodies, in which an actraótive Power towards 
light Subílanccs is eafily excited by Friólion ; fuch 
as Glaís, Amberj Sulphur, Sealing-wax, and moft 
dry Parts of Animáis, as Silk, Hair, and fuch like. 
I cali Non-eleBrics or Condudors of Elc6lr¡city^ 
thofe Bodies, in which the above Property is not at 
all or very ílightly perceptible ; fuch as Wood, A- 
nimals living or dead, Metals and vegetable Sub- 
fíances. See Gray^ Du Fay^ Defaguliers^ Whekr^ 
in the Philofophical Tranfaélions. 
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or near the Contraét of Non-elec- 
tr/cs not made eleclrical ; it happens 
otherwife with Regard to Ele&rks 
per y?, when excited by rubbing, pat- 
ting, becaufe from the rubbed 

Tube I can fometimes procure five or 
íix FlaíLes from different Parts, as 
thoiigh tíie Tube of two Foot long, 
inftead of being one continued Cylin- 
der, coníifted of five or fix íeparate 
Segments of Cylinders, each of which 
gave out its Eledricity at a different 
Explofion. 

The Knowledo;e of this Theorém 
is of the utmofí: Confequence tov/ards 
the Succefs of eledrical Experíments; 
inafmiich as you muft endeavourby all 
pofiible Means to colleél the Vv'hole of 
this Fire at the fame Time. ProfeíTor 
Hollman feems to have endeavour'd at 
this and fucceeded^ by having a tin 
Tube, in one End of which he put a 
grcat many Threadsj whofe Extremi- 
tics tduch'd the Spherevvhenin Motion^ 

and 



and each Thread colleíled a Quao- 
tity of eledrical Fire, the Whole of 
which center d in the tin Tube, and 
went off at the other Extremity. An- 
other Thing to be obfervM, is to en- 
deavour to make the Flafhes follow 
each other fo faft, as that a Second 
may be viíible before the Firft is extin- 
guiíh'd. When you tranfmit the elec- 
trical Fire along a Sword or other In- 
ñrument, whofe Point is íharp^ it of- 
ten appears as a Number of difíemi- 
nated Sparks, like wet Gunpowder or 
Wild'fire\ but if the Inftrument has 
no Point, you generally perceive a 
puré bright Fíame, like what is vul- 
garly calFd the Blue-hall^ which gives 
the Appearance of Stars to fired 
Rockets. 

The follovving is the Method I 
made ufe of and was happy enough to 
fucceed in. I fufpended a Power in 
íilk Lines; at the Handle of which I 
hung feveral little Bundles of white 

Thread, 
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Tliréad, thie Extremities of which 
were about a Foot at right Angles 
from the Poker. Among thefe 
Threads, which were all attracted by 
the rubbed Tube, 1 excited the great- 
eft electrical Fire I was capable, whilft 
an Aíliftant near the End of the Poker 
held in his Hand a Spoon, in which 
were the warm Spírits. Thus the Thread 
communicated the Electricity to the 
Poker, and the Spirit was fired at the 
other End. It muft be obferv'd in this 
Experiment, that the Spoon with the 
Spirit muft not touch the Poker; if it 
it does, the Electricity without any 
flaíliing is communicated to the Spoon, 
and to the AíTiftant in whole Hand it 
js held, and fo is loft in the Floor. 

By thefe Mcans, I fired feveral 
Times not only the aetherial Liquor or 
Phlogifton of Frobenms and rectified 
Spirit of Wine, but even common 
proof Spirit. Thefe Experimenta, as 
i before obferv'd, were made laft Fñ- 



en 

da^ Night, the Air being perfectly 
dry. Sunday proved wet and Monday 
fomewhat warm, fo that the Air was 
full of Vapour ; Wind South- Weft and 
cloudy. Under thefe Difadvantages, 
on Monday Night I attempted again 
my Experiments; they fucceeded, but 
with iníinitely more Labour than the 
preceeding, becaufe of the Unfitnefs 
of the Evening for fuch Triáis. Tour 
Candour will not permit you to think 
my Minutenefs trivial, with Regard 
to the Circumftances of the V/eather, 
who know, how many Things muft 
concur to make thefe Experiments fue- 
ceed. I íhall wait with Impatience 
for a proper Opportunity to have thefe 
Experiments repeated in your Prefence^ 
and am^ with the utmoft Refpeft, 

Str^ your moji ohedtenty 
jiderfgau-strcet J^umhk Sewant. 

W. Watson. 
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ROYAL SOCIÉTY. 



Gentlémen, 

ILATELY acquainted yon, that 
I had bcen able to fire Spirit of 
Wine, Phlogíjion of Frohemus^ and 
common proof Spirit, by the Power 
of Eledricity. Since vvhich (till Yef- 
terday) we ha ve had but one very dry 
fine Day; v'iz. Monday^ Aprd ij. 
Wind E. N. E; when about four o' 
Clock in the Afternoon, í got my /lp~ 
paratus ready, and fired the Spirit of 
Wine foiir Times from the Poker as 
before, three Times from the Finger 
of a Perfon eledfified, ftanding upon 
B á Cake 
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a Cake of Wax, and once from the 
Finger of a fecond Perfon ftandingup- 
on Wax, communicating with the 
hrñ by means of a walking Cañe held 
between their Arms extended. The 
horizontal Diftance in this Cafe be- 
tween the glafs Tube and the Spirit 
vvas at leaft ten Feet» 

You all know^ that there is the re- 
pulíive Power of Eledricity, as well 
as the attradive; inafmuch as you 
are able, when a Feather or fuch-like 
light Subftance is replete with Elec- 
tricity, to drive it about a Room, 
which Way you pleafe. This repul- 
íive Power continúes, until either the 
Tube lofes its excited Forcé, or the 
Feather attradts the Moifture from 
the Air, or comes near to fome non- 
eledlric Subftance ; if fo, the Feather 
is attraded by, and its Eledricity lofi: in, 
whatever Non-Eledric it comes near. 
In eledrified Bodies, you fee a perpe- 
tual Endeavour to get rid of their E-- 

le<^ricity 
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ledricity. Thís induced me to make 
the foUowing Experiment. 1 placed 
a Man iipon a Cake of Wax, vvho 
held in one of his Hands a Spcon with 
the warm Spirirs, and in the other a 
Poker with the Thread. I rubbed the 
Tube-amongft the Thread, and eledri- 
íied him as before. I then ordercd a 
Perfon not eleítrified to bring his Fin- 
ger near the Middle of the Spoon; 
upon vvhich, the Flaíh from theSpoon 
and Spirit was violent enough to íire 
the Spirit. This Experiment 1 then 
repeated three Times. In this Me- 
thod, the Perfon by whofe Finger the 
Spirit of Wine is fírcd, feels the Stroke 
much more violent, than when the 
eledrical Fire goes from him to the 
Spoon. This Method for the Sake of 
Diftindion, we will cali the repulíive 
Power of Eledricity. 

The late Dr. DefUjiiíüers has ob- 
ferved in hisexcellent DiíTertation con- 
cerning Eledricity, " That there is a 
B 2 " Sort. 
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Sort of Capricioufnefs attending 
" tliefe Experiments, or fomething un- 
" accountable in their Phasnomena, 
*^ not to be reduced to any Rule. 
" For fometimes an Experiment, 

vvhich has been made feveral Times 

fucceíTively, will all at once fail." 
Now I imagine that the greateft Part, 
if not the Whole of this Matter, de- 
pends upon the Moifture or Drynefs of 
the Air, a fudden though flight Alte- 
ration in which, perhaps not fuffici- 
cnt to be obvioustoourFaculties, may 
be perceived by the very fubtie Fire of 
Eledricity. For 

i//, i coNCEiVE, that the Air it- 
fclf (as has been obferved by Dr. De- 
/aof/liers) is an EleÜñc per fe and of 
the vitreous Kiud ; therefore it repels 
the Eleéíricity ariíing from the glafs 
Tube,and difpofes itto eleélrify what- 
ever non-ele¿lrical Bodies receive the 
Efiluvia from the Tu be. 
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2¿//}', That Water is^non-EIeBric, 
and of Confequence a Condudor of 
Eleftricity ; this is exempliííed by a Jett 
of Water being attraéted by the Tube, 
frorn e'tther Eletlrk\ per fe conduót- 
ing Ele£tricity, and non RleBrtc\ more 
readily when vvetted ; biit what is 
more to my prefent Purpofe, is, that if 
you only blow through a dry glaís 
Tube, the Moifture from your Breath 
will caufe that Tube to be a Conduc- 
tor of Eleélricity. 

The SE being premifed ; in propor- 
tion as the Air is replete with v/atery 
Vapours, the Eledricity ariíing from 
the Tube, inftead of being conduded 
as propofed, is, by means of thefe Va- 
pours, communicated to the eircum- 
ambient Atmofphere and diffipated as 
faft as excited. 

This Theory has been confirmed 
to me by divers Experiments, but by 
none more remarkably than on the E- 

vening 
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vening of the Day I made thofe be- 
fore-mention'd ; when the Vapours, 
which in the Afternoon hy the Sun's 
Heat, and a briík Gale were diíTipated, 
and the Air perfedly dry, defcended 
again in great PJenty upon the Abfence 
of both, and the Evening was very 
damp. For betvveen feven and eight 
o'Clock, I attempted again the fame 
Experiments in the fame Manner, 
without being able to make any of 
them fucceed though all thofe men- 
tion'd in this Paper with others of lefs 
Note, were made in Half an Hour's 
Time. 

I AM the more particular in this, 
being willing to . fave the Labour of 
thofe, who are defirous of making 
thefe Kind of Triáis ; for although 
fome of the leíTer Experiments may 
fucceed almoft at any Time, yet 1 ne- 
ver could find that ihe more remark- 

able 
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able ones would fucceed but in dry 
Weather. 



/ am, Gentlemeriy 
i-ondon,Aprn ^our mofi obediente 

humhle Servante 
W. Wat SON. 
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Gentlemen, 

1N fome Papers I lately did myfelf 
the Honour to lay before you, I 
acquainted you of íbme Experiments 
in Ele¿lricity ; particularly I took no- 
tice of having beeil able to fíre Spirit 
of Wine by what I call'd the repul- 
Uve Power theréof ; which I have not 
heard had been thought of by any of 
thoíe Germán Gentlemen, to whom 
the World is obliged for many furpri- 
zing Difcoveries in this Part of natu- 
ral Philofophy. 

Ho \V 
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How far ftridly fpeaking tlie Spi- 
rit in tliis Operation may be faid; to be 
fired by the repulíive Power of Elec- 
tricity, or how far that Power, which 
repels Hght Subftances when fully im- 
pregnated with Eledricity, fires the 
Spirit, may probably be the Subjeét of 
a future Inquiry ; but as I am unwil- 
ling to introduce more Terms into 
any Demonftration than what are ab- 
folutely neceíTary for the more ready 
Conception thereof, and as inflamma- 
ble Subftances may be fired by Elec- 
tricity two diííerent Ways, let the fol- 
lowing Definitions at prefent fuffice of 
each of thefe Methods. 

But firfl: givc me Leave to pre- 
mife, that no inflammable Subftances 
will take fire, when brought into or 
near the Contact of EleBr 'tcs per fe 
excited to Eleétricity. This Effed: muft 
bé produced by non-eledrical Subftan- 
ces impregnated with Electricity re- 

C ceived 
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ceiv^ed from the exciting Elecíncs per 
fe. But to return^ 

iji^ I supposE that inílammable 
Subftances are fired by the attractive 
Power of Electricity, when this Ef- 
fect arifes from their being brought 
near excited non-Electrics. 

^dlyy That inílammable Subftan- 
ces are fired by the repulfive Power of 
Electricity ; when it happens, that the 
inflammable Subftances, being firft e- 
lectrified themfelves, are fired by being 
brought near non-Electrics not ex- 
cited. 

This Matter will be better illuf- 
trated by an Example. Suppofe that 
either a Man ftanding upon a Cake of 
Wax, or a Sword fufpended in filk 
Lines are electrifíed, and the Spirit, 
being brought near them, is fired, this 
is faid to be perform'd by the attrac- 
tive Power of Electricity. But if the 
Man electrified as before holds a Spoon 
in his Hand containing the Spirit, or 

the 
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the fame Spoon and Spirit are placed 
upon the Svvord, and a Perfon not elec- 
triíied applies his Finger near the 
Spoon, and the Spirit is íired from the 
Fíame ariíing from the Spoon and 
Spirit upon fu ch Application; this I 
cal) being fired by the repulíive Power. 
Of the two mention'd Kinds I ge- 
nerally find the repulíive Power' 
ftrongeft. 

Sin CE my laíl Communication, the 
Spirit has been íired both by the at- 
tradlive and repulíive Power through 
four. Perfons ftanding upon eledrical ; 
Cakes ; each communicating with the 
other either by the Means of;a., walk- 
ing Cañe, a Sword, or any other non- 
elcdric Subflance. It has likewife 
been fired from the Handle of a Sword 
held in the Hand of a third Perfon. 

I HAVE not only íired Frobemus\ 
Phlogifton, redjíied-fpirit and com- 
mon proof-fpirit, but alfo Sal volatiie 
Oleoíum, Spirit ofLavender, dulcified 
C I Spirit 
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Spirit of Nitre, Peony Water, Daffy'^ 
Elixir, Helvet'ms^ Stiptic, and fome 
other Mixtures where the Spirit has 
been very coníiderably diluted ; like-r 
wife diftiíled vegetable Oils, fuch as 
that of Turpentine, Lemon, Orange 
Peéis and Juniper, and even thofe of 
them, which are fpecifically heavier 
than Water, as Oil of SaíTafras ; alfo 
reíinous Subftances, fuch asBaifamCa- 
pivi and Turpentine ; all which fend 
forth, when warmed, an infiammable 
Vapour. But expreíTed vegetable Oils, 
as thofe, of Olives, Linfeed, and Al- 
monds, as well as Tallow, all whofe 
Vapours are uninílammable, I have 
not been able yet to fire ; but thefe in- 
deed will not fire on the Application 
•of lighted Paper. Beíides, if thefe 
laft would fíre with lighted Paper, 
unlefs their Vapours vv^ere infiamma- 
ble, I can fcarce conceive they would 
fire by Eleclricity ; becaufe in firing 
SpiritSj ^c. I always perceive that the 

Elec- 
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Eledricity fnaps before it comes in 
Contad with their Sur faces, and there- 
fore oniy fíres their inflammable Va- 
pours. 

As an excited non-Eledric emits 
almoft all its Fire, if once touch'd by 
a non Eledinc not excited, I was de- 
íirous of being fatisfy'd, whether or 
no the Pire emitted would not be 
greater or lefs in proportion to the Vo- 
lume of the eledrified Body. In or- 
der to this I procur'd an Iron Bar 
about íive Feet long and near 170 
Pounds in Weight ; this I eleétrified 
lying on Cakes of Wax and Roíin, 
but obferved the Flafhes arifing there- 
from not more violent than thofe from 
a common Poker. In making this 
Experiment, being willing to try the 
\ repulíive Forcé, it once happen'd that 
whilft the Bar was at one End eledri- 
fying, a Spoon lay upon the other, 
and upon an Aíliflant's pouring fome 
warm Spirit into the Spoon, the elec- 

trical 
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trical Flafh from the Spoon fnapped 
and fired the firfl: Drop of the Spirit, 
which unexpe<?ledly íired not only the 
whole Jett as it was pouring, but kin- 
dled likéwife the whole Quantity in 
the Pot, in which I ufualiy have it 
warm'd. 

, ,1 FiND, in firing inflammable Sub- 
flances from the Finger of a Man 
fíanding upon Wax, that c^eíeris pa- 
ribus the Succefs is more conftant, if 
the Man inftead of holding the Thread 
(the Ufe of which I communicated in 
a former Paper) in his Hand, the 
Thread is fufpended at the End of an 
Iron Rod held in one Hand, and he 
touches the Spirit with one of the 
Fingers of theother. 

. If a Man, ftanding upon the eléc- 
trica! Cake with a Diíh or deep Píate 
of Water in one Hand, and the Iron 
Rod with the Thread in the othcr, is 
made eledrical j and a Perfon not e- 
redtified touches any Part either of the 

Píate 
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Píate or Water, the Flaílies of Fire 
come oiit plentifully, and wherever 
you bring your Finger very near, the 
Water rifes up in a little Cone, from 
the Point of which the Fire is pro- 
duced,and your Finger, though notin 
adlual Conta¿l, is made wet. The 
fame Experiment fucceeds through 
three or more People. 

In firing inflammable Subílances, 
the Perfon who holds the Spoon in his 
Hand to reccive the eledrical Flaíhes, 
when the Finger of the eledriííed 
Perfon is brought near thereto, not 
only feels a tingling in his Hand, but 
even a ílight Pain up to his Elbovv. 
This is moft perceptible in dry Wea- 
ther, when the Eleélricity is very 
powerful. 

I here is a coníiderable Difficulty 
in firing RleBr 'ics per fe, fuch as Tur- 
pentine, and Balfam Capivi, by the re- 
pulíive Power of Eledlricity; becaufe 
in this Cafe thefe Subílances will not 

permit 
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permit the Eledlricity to pafs throiigíi 
them ; therefore when you would have 
this Experiment fucceed, the Finger 
of the Perfon, vvho is to fire them, is to 
be applied as near to the Edge as pof- 
íible of thefe Subíiances when warm'd 
ín a Spoon, that the Fláíhes from the 
Spoon (for thefe Subftances will emit 
lione) may fnap, where they are 
fpread the thinneft, and then fire their 
Effluvia. This Experiment, as well 
as feveral others, ferves to confute 
that Opinión, which has prevail'd with 
many, that the Eledricity floats only 
upon the Surfaces of Bodies, 

ÍF an eleélrical Cake is dipp'd in 
Water, it is thereby made a Conduílor 
of Eledricity, the Water hanging a- 
bout it tranfmitting the eledrical Ef- 
fíuvia infuch a manner, that a Perfon 
ílanding thereon can by no means be 
eledrified enough to attrad: the leaf 
Gold at thefmalleftDiílance; though 
the Perfon ílanding upon the fame 

Cake 
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Cake when dry, attrañed a Piece of 
fine Thread hanging at the Diftance 
of two Feet from his Finger. We 
muft here obferve that the Cake being 
of an undluous Subftance, the Water 
will no where lie uniformly theredn, 
but adhere in feparate Moléculas ; fo 
that in this Inftance the Eledricity 
jumps from one Particle of Water to 
another, till the Whole is diííipated. 

From the Appearance of the 
Threads amongft which I rub the 
Tube, I can frequently judge, though 
the Spirit may be many Feet diftant 
from them, whether or no it willfire; 
becaufe when the Perfons ñanding up- 
on the Wax are made eíedrical enough 
to fire the Spirit, the Threads repel 
each other at their lower Parts, where 
they are not confin'd, to a coníidera- 
ble Diftance, and this Diftance is in 
Proportion as the Threads are made 
eledrical. 



D 
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If two Perfons íland upon eleftrical 
Cakes at about a Yard's Diftance from 
each other, one of which Perfons, for 
the Sake of Diftindion, we will cali A, 
the other B: If A when eledriíied 
touches B, A lofes almoft all his Elec- 
tricity at that Touch only, which is re- 
ceiv'd hy B arid ftopp'd by the eleítrical 
Clake; if A is immediately eledrified 
again to the íamé Degree as before 
aiid touchés" B, the Snapping is lefs up- 
qn the Touch 5 and this Snapping, up- 
6n eledrifying A, grows lefs and lefs, 
till B being impregnated with Elec- 
tricity, though receiv'd at Intervals, the 
Snapping will no longer be feníible. 

That Glafs will repel and not con- 
dud the Eledricity of Glafs, has been 
tnention'd by others, who have treated 
of this Subjed; but the Experiments 
to determine this Matter muíl be con- 
duded with a great deal of Caution ; 
for unlefs the glafs Tube, intended to 
condudthe Eledricity, be as warm as 

the 
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the external Air, it will feem to prove 
the contrary^ unleís in very dry Places 
ajnd Seafons. Thuij, I fometimes have 
brought a cold, though dry^ Glafs 
Tube near three Feet lorig into a 
Room, where there has been a Num- 
ber of People; when upon placing 
the Tube upon Silk Lines, and laying 
fome Leaf Silver upon a Card at one 
End and rubbing another Glafs Tube 
at the other, the Silver has, ccntrary to 
Expedation, been thrown off as readily 
as from an íron Rod. At íirft I was 
furpriz'd at this Appearance, but then 
conjedíur'd, that it muñ arife from the 
Coldnefs of the Glaís, condeníing the 
floating Vapour of the Room ; in Or- 
der then to obvíate this, I warm'd the 
Tube fufficiently, and this Effe¿l was 
no longer produced, but the Silver lay 
perfedly ñill. 

If a Number of Pieces of fine- 
ly fpun Glafs cut to about an Inch 
in Length, little bits of fine Wire of 
the fame Length of whaf. Metal you 
D z pleafe. 
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pleafe, and fmall Cork Balls, are either 
put all together, or each by them- 
felves, into a dry pewtcr Píate, or 
upon a Piece of poliíK'd Metal, they 
make in the foUowing Manner a very 
odd and furprizing Appearance. Let 
a Manj^ftanding upon ele6lrical Cakes, 
hold this Píate in his Hand with the 
bits of Glafs, Wire, &'c. dctached 
from each other, as much as conve- 
niently may be; when he is eledrified, 
let him caufe a Perfon ftanding upon 
the Ground to bring another Píate, his 
Hand, or any other Non-Eledric, ex- 
a£lly over the Píate containíng thefe 
Bodies. When his Hand, &'c. is about 
eight Inches over them, let him bring 
it down gently: As it comes near, in 
proportion to the Strength of the E- 
leélricity, he will obferve the bits of 
Glafs firft raife themfelves upright ; 
^nd then, if he brings his Hand nearer, 
dart diredly up and ftick to it with- 
put fnapping. The bits of Wire will 
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fly up likewife, and as they come near 
the Hand, fnap aloiid; you feel a 
fmart Stroke, and fee the Fire ariíing 
from them to the Hand at every Stroke ; 
each of thefe, as foon as they have dif- 
charged their Fire, falls down again 
upon the Píate. The Cork Balls alfo 
fly up, and ílrike your Hand, but fall 
again diredly. You have a conftant 
SucceíTion of thefe Appearances as 
long as you continué to eledrify the 
Man, in whofe Hand the Píate is held ; 
but if you touch any part either of the 
Man or Píate, the Picces of Glafs, 
which before were upon their Ends, 
immediately fall down. 

SoME few Years ago, Sir James 
Lowther brought fome Bladders fiU'd 
with inflammable Air, colleded from 
his Coal- mines, to the Royal Society. 
This Air flam'd upon a lighted Can- 
dle being brought near it. This In- 
flammability has occaíion'd many ter- 
rible Accidents. Mr. Maud, a wor- 

thy 



thy Member of this Society, made at 
that Time by Art, and íbew'd the 
Society, Air exa¿tly of the fame Qua- 
lity. I was deíirous of knowing if 
this Air would be kindied by eledtri- 
cal Flaíhes. I accordingly made fuch 
Air by putting an Ounce of Filings of 
Iron, an Ounce of Oil of Vitriol and 
four Ounces of Water into a Florence 
Fiaík ; upon which an Ebullition en- 
fued, and the Air, which arofe from 
thefe Materials, not only fiU'd three 
Bladders, but alfo, upon the AppHca- 
tion of the Finger of an Eleílriíied 
Perfon_, took Fíame and burnt near t^ie 
Top and out of the Neck of the 
Flalk a coníiderable Time. When 
the Fíame is almoft out, íhake the 
Fiaík and the Fíame revives. You 
muft with your Finger dipped in Wa- 
ter, moiften the Mouth of the Flask 
as faft as it is dried by the Heat within, 
or the Eledricity w'úl not fire it : Be- 
caufe the Flask being an Electric per 

fe 
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y? will not fnap at the Application of 
the Finger, without the Glafs being 
firft made non-eleétric by wetting. It 
has fometimes happen'd, if the Fin- 
ger has been applied before the in- 
flammable Air has found a ready Exit 
from the Mouth of the Flask, that ' 
the Flaíli has fíll'd the Flask, and gone 
oíF with an Exploíion equal to the 
firing of a large Fiftol, and fometimes 
indeed it has burft the .Flask. The 
fame Effe¿l i^ produced from the Spi- 
rit of Sea Salt, as from Oil of Vi- 
triol ; but as the Acid of Sea Salt is 
much lighter than that of Vitriol, there 
is no Neceffiíy to add the Water in 
this Experiment. 

Those whoare not much acquaint- 
ed with Chemical Philofophy, may 
think it very extraordinary, that from 
a Mixture of cold Subftances, which 
both conjundly and feparately are un- 
inflammable, this very inflammable 
Vapour íhould be produced. In or- 

der 
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der to folve this, it may not be im- 
proper to premife, that Iron is com- 
pounded of a Metallic as well as a ful- 
phurous Part. This Sulphur is fo fix'd, 
that, after heating the Iron red hot, 
and even melting it ever fo often, the 
Sulphur will not be difengaged there- 
from : But upón the Mixture of the 
Vitriolic Acid, and by the Heat and 
Ebullition which are almoíl inftantly 
produced, the Metallic Part is dif- 
folved, and the Sulphur, which before 
was intimately conne£ted therewith, 
being difengaged, becomes volatile. 
This Heat and Ebullition continúes 
'till the Vitriolic Acid is perfe¿tly fa- 
turated with the Metallic Part of the 
Iron, and the Vapour once fired con- 
tinúes to fíame, until this Saturatioa 
being eíFeded, no more of the Sul- 
phur flies oíF. 

I HA VE heretofore mentioned, how 
confiderably perfedly dry Air con- 
duces to the Succefs of thefe Experi- 

ments ; 
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ments ; but we have been lately mr 
formed by an Extradt of a Letter, that 
^i^¿pé Nolet was of Opinión, that they 
would fucceed in wet Weather, pror 
vided the Tubes were made of Glafs, 
tinged blue with Zaffer. I have pro- 
cured Tubes of this Sort, but, after 
giving them many candid Triáis, I 
cannot think them equal to their Re- 
commendation. I íirft tried one of 
them in a fmart Shower of Rain after 
a dry Day, when the Drops were 
large, and the Spirit fired three Times 
in about four Minutes ; the fame Ef- 
feét fucceeded, under the fame Cir- 
cumftances, from the white onej but 
after three or four Hours raining, 
when the Air was perfedly wet, I ne- 
ver could make it fucceed. And to 
illuílrate this Matter further, I have 
been able when the Weather has been 
very dry, with once rubbing my Hand 
down this blue Tube, and applying it. 
to the End of an Iron Rod íix Feet 

E long, 
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long, to throw off feveral Pieces of 
Leaf-Silver lying upon a Card at the 
other End of this Rod, whereas I ne- 
ver have been able to throw it oíF hy 
any Means in very wet Weather. Be- 
íides, I am of Opinión, that after the 
Eledrical Fire is gone from the Tube, 
the Tube has no Share in the conduél- 
ing of it ; my Sen timen ts on that 
Head I laid before you in a former Pa- 
per : For if the Silk Lines are wetted, 
they difFufe all the Eledricity, and the 
Tame Effects happen when the Air is 
wet, be your Glafs of what Colour 
it will. It may not be improper here 
to obferve, that ZafFer, which is 
ufed by the Glafs-makers and Ena- 
mellers, is made of Cobalt or Mun- 
dick calcin'd after the fubliming the 
Flowers. This being reduced to a ve- 
ry fine Powder, and mixt with twice 
br thrice its own Weight of finely 
powdered Flints, is moiften'd with 
Water and put up in Barréis^ in which 

it 



C 35 ] 

k foon runs into a hard Mafs and is 
calPd ZaíFer. 

A DRY Sponge hanging by a Pack- 
thread at 'the End of an eledrified 
Sword, or from the Hand of an elec-, 
trified Man, gives no Signs of being 
made eledrical; if it is well foak'd 
in Water, wherever it is touched, you 
both fee and feel the eleclrical Sparks. 
Not only fo, but if it is fo full of 
Water, that it falls from the Sponge, 
thofe Drops in a dark Room, receiv'd 
upon your Hand, not onjy flafh and 
fnap, but you perceive a pricking 
Pain. If you hold your Hand, or a^ 
ny non-ele¿lrical Subftances, very 
near, the Water which had ceafed 
dropping when the Sponge was not 
eledrified, drops again upon its being 
eledlrified, and the Drops fall in Pro- 
portion to the receiv'd Eledricity, as 
though the Sponge were gently 
íqueez'd betvveen your Fingers. I 
was deíirous to know if I was able to 
E z eledrify 
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eleílrify a Drop of cold Water, drop- 
ping from the Sponge, qnough to fire 
the Spirit; but aíter many unfuccefs- 
ful Triáis, I was forced to deíift; be- 
caufe the cold Water dropping from 
the Sponge not only cooFd the Spirit 
too much, but alfo render'd it too 
"^eak; likewife, every Drop carried 
with it great Part of the Eledtricity 
from the Sponge. I then coníider'd, 
in what Manner, I could give a Te- 
nacity to the Water, fufficient to 
make the Drops hang a coníiderable 
Time, and this I brought about by 
making a Mucilage of the Seeds of 
Fleawort. A wet Sponge then, 
fqueez'd hard and fiU'd with this 
eold Mucilage. was held in the Hand 
of an eledrified Man, when the Drops 
forced out by the Eleétricity, affifted « 
by the Tenacity of the Liquor, hung 
fome Inches from the Sponge, and by 
á Drop of this I fir'd not only the 
Spirit of Wiñe, but likewife the in- 

flam- 
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♦ flammable Air before mentioned, both 
with and without the Explofion. 
What an extraordinary Effed: is this ! 
That a Drop of cold Water (for the 
Seeds contribute nothing but add 
Confiftence to tíie Water) íbould be 
the Médium of Fire and Fíame. 

Camphor is a vegetable Reíin, and 
of Confequence an Eledric per fe. 
This Subftance, notwithftanding its 
great InjBammability, vvill not take 
fire from the Finger of a Man or a- 
ny other Body eleétrified, though made 
very warm and the Vapours arife there- 
from in great Abundance. Becaufe, 
neither Eledric's per fe excited, or e- 
ledrified Bodies, exert their Forcé by 
fnapping upon Eledlric's/^íT fe^ though 
not excited. If you break Camphor 
fmall and warm it in a Spoon, it is not 
melted by Heat like other Refins ; but 
if that Heat were continued it would 
all prove volatile. To Camphor thus 
warm'd, the Finger of an eledtrified 

Man, 
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Man, a Sword or fuch-like, will in » 
fnapping exert its Forcé upon the 
Spoon, and the circum-ambient Va- 
pour of the Camphor will be íired 
thereby, and light up the whole 
Quantity expofed. The fame Experi- 
ment fucceeds by the repulíive Power 
of Eledricity. 

A Poker thoroughly ignited put 
into Spirit of Wine, or into the di- 
llilled Oil of Vegetables, produces 
no Fíame in either,- it indeed occaíi- 
ons the Vapours to arife from the Oil 
in great Abundance. But if yon 
eledrify this heated Poker, the elec- 
trical Flaíliesprefendy kindle Fíame in 
either. The Experiment is the fame 
with Camphor. Thefe Experiments, 
as well as the following, fufficiently 
evince, that the eledrical Fire is 
truly Fíame, and that extreamly fub- 
til. 

I HAVE made feveral Triáis in or- 
der to fire Gunpowder alone, which I 

tried 
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tried both warm and cold, whole and 
powder'd, but never could make it 
fucceed ; and this arifes in part from 
its Vapours not being inflammable, 
and in part from its not being capable 
of being fir'd by Fíame, unlefs the 
Sulphur in the Compofition is nearly 
in the State of Acceníion. This we 
fee by putting Gunpowder into a 
Spoon with reílified Spirit, which, 
when lighted, will not fire the Pow- 
der, 'till by the Heat of the Spoon 
from the burning Spirit, the Sulphur 
is almoft melted. Likewiíe, if you 
hold Gunpowder ground very fine in 
a Spoon over a lighted Candle, or a- 
ny other Fíame, as foon as the Spoon 
is hót enough to melt the Sulphur, 
you fee a blue Fíame, and inftantly 
the Powder flaíhes ofF. The fame 
Effects are obferv'd in the Pulvís ful- 
m'inans^ compos'd of Nitre, Sulphur, 
and fixed AlkalineSalt. Beíides, when 
the Gunpowder is very dry and ground 

very 
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very fine, it (as you pleafe to make 
the Experiment) is either attracted, or 
repell'd ; fo that in the firft Cafe, the 
End of your Finger when electrified, 
íhall be cover'd over with the Powder, 
though held at fome Diftance ; and in 
the other, if you electrify the Powder, 
it will fly off at the Approach of any 
non- electrified Subftance, and fome- 
times even without it. But I can at 
Pleafure fire Gunpowder, and pven dif- 
charge a Muíket, by the Power of 
Electricity, when the Gunpowder has 
been ground with a little Camphor or 
with a fevv Drops of fome inflamma- 
ble chemical Oil. Tliis Oil fomewhat 
.moiftens the Powder, and prevents its 
flying away ; the Gunpowder then be- 
ing warm'd in a Spoon, the elecürical 
Flafhes fire the inflammable Vapour, 
which fires the Gunpowder : But the 
Time between the Vapour firing the 
Powder is fo íhort, that frequently 
they appear as the fame and not fuc- 

teííive 



[ 41 ] 

ceíUve Operations, wherein the Gun- 
powder itíelf feems fired by the Elec- 
tricity ; and indeed the firft Time 
this Experiment fuccecded, the Flaíli 
was fo fudden and unexpected, that 
the Hand of my Affiítant, who 
toüch'd the Spoon with his Finger, 
was coníiderably ícorch'd. So that 
there feems a fourth Ingredient necef- 
íary to make Gunpowder readily take 
Fire by Fíame, and that fuch a one, 
as will heighten the Inflammability of 
the Sulphur. In common Cafes the 
lighted Match or the littie Portion of 
red hot Glafs, which falls among the 
Powder, and is the Refult of the Col- 
liíion from the Fliht and Steel, fires 
the Charcoal and Sulphur, and thefe 
the Nitre. But if to thefe three In- 
gredients you add a fourth, mz. a 
Vegetable chemical Oil, and gently 
warm this Mixture, the Oil by the 
Warmth mixes intimately with the Sul- 
phur, lowers its Coníiftencej and makes. 

F it 



[ 42. ] 

itreadily take fire hy Fíame. In thefe 
Operations, notwithftanding I always 
made ufe of the fineft ícented Oils of 
Orange Peel, Lemons, and fuch like, 
yet upon the leaft warming the Mix- 
ture, the rank Smell of Balfam [L e. 
the ready Solution) of Sulphur was 
very obvious. 

Read before the R. S. 
0¿?. 24. 1745. 

Continuation of the Ahove, 

Read, Feb. 6. 1745- 

AS Water is a non-eleílric, and of 
Confequence a Conductor of 
Electricity, 1 had Reafon to believe 
that Ice was endowed with the fame 
Properties. Upon making the Expe- 
riment I found my Conjectures not 
without Foundation ; for upon elec- 
trifying a Piece of Ice, wherever the 
lee was touched by a non- elec trie, it 

flaíhed 
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flaflied and fnapped. A Píece of Ice alfo 
held in theHand of aneledrified Man, 
as in the beforementioned Proceffes, 
íired warm Spirit, chemical vegetable 
Oils, Camphor, and Gunpowder pre- 
pared as before. But here great Care 
muft be taken, tliat by the Warmth of 
the Hand, or of the Air in the Room, 
the Ice does not nielt ; if fo, every 
Drop of Water thei-efrom coníidera- 
bly diminiílies the received Eledricity. 
In Order to obvíate this, I caufed my 
AíTiftanr, while he was eledrifying, to 
be continually wiping the Ice dry up- 
on a Napkin hung to the Buttons of his 
Coat, and this being eledlrified as vvell 
as the Ice, prevented any Loís of the 
Forcé of the Eledricity. The Expe- 
riment will fucceed likewife, if, in- 
ílead of the Ice, you eleclrify the Spi- 
rit, &'c. and bring the Ice not elec-> 
trified near them. I mufl: obferve, 
that Ice is not fo ready a Condudor of 
Eledricity as Water; fo that I very 

F 1 fre- 
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frequently have been difappointed in 
endeavourins: with it to fire inílamma- 
ble Subílances, whcn it has been 
readily done by a Sword or thc Finger 
of a Man. ^ 

In the firft Paper * I had the Ho- 
nour to lay beforc you upon this Sub- 
jeá:, I took Notice of my having ob- 
íerved two different Appearances of 
the Fire from eleftrified Subftances; 
viz. thofe large bright Flaíhes, which 
may be procured from any Part of 
eledrified Bodies, by bringing a Non- 
Eledric unexcited near them,and with 
which we have fired all the inflamma- 
ble Subftances mentionedinthe Coiirfe 
of thefe Obfervations ; and thofe, like 
the firing of wet Gunpowder, which 
are only perceptible at the Points or 
Edgesof excited Non-eleétrics. Thefe 
laft alfo appear different in Colour and 
Form according to the Subftances from 
which they proceed : For from polifhed 

Bodies, 

♦ Page 6. 
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Bodies, as the Point of a Sword, a 
Silver Probé, the Points of SciíTors, 
and the Edges of the Steel-bar made 
Magnetical by the ingenious Dr. 
Kmght, the eledrical Fire appears like 
a Pencil of Rays, agreeing in Colour 
with the Fire from Boyles Phofphorus ; 
but from unpolifhed Bodies, as the End 
of a Poker, a rufty Nail or fuch-hke, 
the Rays are much more red. The 
Difíerence of Colour here, I am of 
Opinión, is owing rather to the diffe- 
rent Refledion of the eleélrical Fire 
from the.Surface of the Body from 
which it is emitted, than to any Dif- 
ference in the Fire itfelf. Thefe Pen- 
cils of Rays iíTue fucceíHvely as long 
as the Bodies, from which they pro- 
ceed, are exciting ; but they are long- 
er and more brilliant, if you bring any 
Non-Eledric not excited near them, 
though it muft not be clofe enough to 
make them fnap. If you hold your 
Hand at about two or three InchesDi- 

ftance 
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ftance from theíe Points, you not orúy 
feel fucceílive Blafts of Wind froni 
them, but hear alfo a crackiing Noife. 
Where therc are feveral Points, you ob- 
ferve at the fame Time léveral Pencils 
of Rays. 

It appears from Experiments, that 
beíides the feveral Properties, that 
Eledricity is poíTefs'd of peculiar to 
itfelf, it has fome in common with 
Magnetifm and Light. 

Proposition i. 

In common with Magnetifm, Elec- 
tricity counteraéls, and in light Subftan- 
ces overcomes the Forcé of Gravity. 
Liké that extraordinary Power like- 
wife, it exerts its Forcé m Vacuo as 
powerfuUy as in open Air, and this 
Forcé is extended to a coníiderable Di- 
ftance through various Subftances of 
difFerent Textüres and Denfities. 

COROLLARY, 
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COROLLARY. 

Gravity is the general Endeavour 
and Tendency of Bodies towards the 
Center of the Earth ; this is overeóme 
by the Magnet with Regard to Iron, 
and by Electricity with Regard to 
light Subílances both in its Attraction 
and Repulíion ; but I have never been 
able to difcern that vortical Motion, 
by which this EfFect was faid to be 
brought about by the late Dr. Defagu- 
Uers and others, having no other Con- 
ception of its Manner of acting than 
as Rays from a Center, which indeed 
is confirmed by feveral Experiments. 
One of which, very eafy to be tried, 
is, that if a íingle downy Seed of Cot- 
ton Grafs is dropped from a Man's 
Hand, and in its Eall comes within 
the Attraction of the rubbed Tube ; 
the Down of this Seed, which before 
feemed to ftick together, feparates, and 

forms 
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forms Rays round the Center of the Seed: 
Or if you fáfteti many of thefe Seeds 
with Mucilage of Gum Arabio, round a 
Bit of Stick, the Down of them when 
dectrified, which otherwife hangs from 
the Stickj is raifed up, and forms a cir- 
cular Appearance round the Stick. As 
thefe light Bodies are directed in their 
Motions, only by the Forcé impreíTed 
upon them, and as their Appearance is 
conftantly radiatim, fuch Appearance 
by no Means fquares with our Idea of 
a Vortex* Some have imagined a Po- 
larity alfo, when they have obferved 
ene end of an excited Glafs Tube re- 
pel light Subftances, and the other at- 
tract them. But this Deception, ari- 
fing from the whole Length of the 
Tube not being excited, but only fuch 
Part of itas has been rubbed ; fo that 
as much of the Tube as is held in the 
Hand, remains in an unexcited State, 
and permits light Subftances to lie fl:ill 
thereon, though forcibly repell'd 

the 
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the other End. This attractive Pow-* 
er of Electricity acts not only upoíl 
Non-electrics, as Leaf-Gold, Sil ver, 
Thread, and fuch like, büt alfo up- 
on originally Electrics, as Silk, dry 
Feathers, little Pieces of Glafs and 
Reíin ; it attracts all Bodies, that are 
not of the faníe Standard of Electri- 
city, (if I may be allowed the Expref- 
fion) as the excited Body froníi vvhicH 
it proceeds. I have found no Body 
however denfe, vvhofe Pores are not 
pervious to Electricity by a proper Ma-^ 
nagement, not even Gold it. 

P R o p o S I T I o N IL 

In common with Light, Electri- 
city pervades Glafs, but fuffers no Re^ 
fraction therefrom ; I having from the 
moft exact Obfervations found its Di-' 
rection to be in right Lines, and that 
through GlaíTes of diíFerent Forms, 

G inclu*' 



[ 50 3 



included one within the other, and 
large Spaces left between each Glaís. 

COROLLARY. 

Thís rectUineal Direction is obfer- 
vable on]y as far as the Electricity can 
penétrate through «ncxcited Original- 
íy-electrics, and thofe perfectly dry ; 
ñor is it at all material, whether thefe 
Subftances are. tranfparent, as Glafs ; 
femidiaphanous, as Porcelain or thin 
Cakes of white Wax ; or quite opake, 
as thick woollen Cloth, as well as wo- 
ven Silk of varioiis Colours ; it is only 
neceíTary that they be Originally-elec- 
trics. But the Cafe is widely different 
with Regard to Non-electrics ; where- 
in the Direction, given to the Elec- 
tricity by the excited originally-elec- 
tric, is alter'd as foon as it touches 
the Surface of a Non-electric, and is 
propagated with a Degree of Swift- 
nefs fcarcely to be meafured in all pof- 

fible 



C SI ] 

íible Directions to imprégnate thc 
whole Non-electric Mafs in Contact 
with it, or nearly fo, however differ- 
ent in itfelf, and which muft of Ne- 
ceíllty be terminated by an originally 
Electric, before the Electricity exerts 
the leaft Attractíon, and then this 
Power is obferved firft at that Part of 
the Non-electric the moft remote from 
the originally-electric. Thus for Ex- 
ample, by an excited Tube held 
over it, Leaf Gold vvill be attracted 
through Glafs, Cloth, &'c. held ho- 
rizontally in the Hand of a Man 
ftanding upon the Floor, and this At- 
traction is exerted to a coníiderable 
Diftance. On the contrary, the rub- 
bed Tube will not attract Leaf Gold 
or other light Bodies, however near, 
through Silver, Tin, the thinncñ Board, 
Paper, or any other Non-electric, held 
in the Manner before-mentioned. But 
if yóu rub the Paper over with Wax 
G i melted. 
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mélted, and by that Means introduce 
the originally-eledric therein, you 
obferve the Eledricity ads in right 
Lines, and attradls powerfully. And 
here I muft beg Leave to remind you, 
not only of the former CoroUary^ but 
of fome of the former Experiments 
alfo ; by which it appears^ that although, 
to make a Non-elediic exert any 
Power, we muft excite the whole 
Mafs thereof, yet we can excite what 
Part, and what only, of an originally- 
eledric we pleafe, Thus we obferve, 
that Leaf-gold, and the Seed of Cot- 
ton-grafs, (which grows upon Boggs 
and is a very proper Subjeá: for thefe 
Inquiries) are attraded under a Glafs 
Jar made warm^, and turned Bot- 

tora 

* I have conftandy obferved, that the eleítrical 
Attraótion through Glafs is much more powerful, 
when the Glafs is made warm, than when cold. 
This EíFcct may proceed from a two-fold Caufe: 
Firft, warm Glafs does not condenfe the Water 
from the Air, which makes the Glafs, as has been 

before 



[ 53 ] 

tom upwardsj upon which are placed 
Books and feveral other Non-ele¿lrics ; 
and that the Motions of the light Bo- 
dies underneath correfpond with the 
Motions of the Glafs Tube held over 
them, the Eledricity feeming inftan- 
taneoufly to pafs through the Books 
and the Glafs. But this does not hap- 
pen, till the Eledricity has fully im- 
pregnated the Non-ele£lrics, which lie 
upon the Glafs, which received Elec- 
tricity is ftopped by the Glafs, and then 
thefe Non-ele£l:rics dart their Power 
direélly through the upper Part of 
the Glafs after the Manner of Origi- 
nally-eledrics. But if the thinneft 
Non-eledric, even the fineft Paper, as 
I before mentioned, is held in the 

Hand 

before f demonftrated, a Conduótor of Eleftricity : 
fecondly ; As heat enlarges the Dimenfions of all 
known Bodies, and confequently caufes their con- 
ílituent Parts to recede from each other, the eleclri- 
cal Effluvia, pafling in ftraight Lines, find proba^ 
bly a more rcady PaíTage through their Peres. ^ 
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Hand of a Man at the fmalleft Di- 
ftance over the Leaf-Gold, and the 
Eledricity is not ftopped, not the leaíl 
Power will be exerted, and the Gold 
will lie ílill. I muíl here remark 
likewife, that thís Law of Eledricity 
is fo conftant and regular, that I have 
not found one Deviation from it; fo 
that even the Quickfilver, fpread thin 
as it ufually is at the Back of a Plata ' 
of a Looking-glafs, will prevent the 
paíTing through of the eledrical Attrac- 
tion, unlefs ftopped by an Originally- 
eleótric. This Penetration of the 
eledrical Power through originally- 
eledrics is much greater than has hi- 
therto been imagined, and has caufed 
the Want of Succefs to great Nuni- 
bers of Expeiiments. I have been at 
no fmall Pains to determine, how far 
this Power can penétrate through adry 
Originally- eledric ; and have found 
by repeated Triáis, that eiíher in a 
Cake of Wax alone, or of Wax and 

Refin 
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Reíin mlxed, when the Eledricity ís 
very powerful, it has pall'ed, I fay, in 
ftraight Lines through thefe Cakes of 
the Thicknefs of 2 Inches and ^ ; but 
I never could make it adl through ene 
of 2 Inches ¿, for in this it was per- 
fedly ñopped. So that the Cakes 
commonly made ufe of to ftop the 
Eieétricity, by being too thin, fuffer a 
coníiderable Quantity of the cledrical 
Power to pervade them, and be loft 
in the Floor. I make no Doubt, if 
the eledrical Power could be more in- 
creafed, it would penétrate much fur- 
ther through thefe Originally-eleílric 
Bodies. 

Proposition III. 

Electric IT Y, in common with, 
Light likewife, when its Forces are 
colle¿led and a proper Dirediongiven, 
thereto upon a proper Objedl, produces 
Fire and Fíame. 

• COROLLARY. 
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CóROLLARY. 

The Fire of Electricity (as I have 
before obferved] is extremely delicate, 
and fets on Fire, as far as I have yet 
experienced, only inflammable Va- 
pours. Ñor is this Fíame at all 
heightned by being fuperinduced up- 
en an Iron Rod, red hot with coarfer 
culinary Fire, as ina preceedingExpe- 
riment ; ñor diminiíbed by being di- 
rected upon cold Water. However I 
^vas deíirous of knowing, if this Fíame 
^ould be effected by a ftill greater De- 
gree of Cold and in order to deter- 
mine this, 1 made an artificial Cold ; by 
which the Mercury, in a very nice 
Thermometer adjufted to Fahrenheh\ 
Scale, was depreffed in about 4 Mi- 
nutes from I j Degrees abpve the 
freezing Point to 30 Degrees below it, 
that is, the Mercury fell 45 Degrees. 
From this cold Mixture, when electri- 
íied, the Flaílies were as powerful and 
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the Stroke as fmart as from the red hot 
Iron. 1 Gould have made the Cold 
-more ihtenfcj but the above was fuf- 
ficient for my Purpofe. ThisExperi- 
ment feems to indícate, that the Fire 
of Electricity is afFected neither by the 
Prefcnce or Abfence of other Fire. 
Fpr as red hot Iron, by Sir Ifaac New- 
ton% Scale of Heat, is fixed at ipi 
Degrees, and as the Ratio between Sir 
Jj'aat\ Degrees and Fabrenhens is as 
34 to i8o, it necefíarily follows, 
that the Difference of Heat between 
the hot Iron and the cold Mixture is 
1040 Degrees,- and neverthelefs this 
vaft Difference makes no Alteration 
in the Appearance of the electrical 
FJame. VVe find likewifej that as the 
Fire, arifing from the Refraction of 
the Rays of Light by a Lens, and 
broLight to a FocuSy is obferved firít 
at fome fmall Diftance from their Sur- 
faces, to fet on Fire combuílible Sub- 
ftanccs; the fame Effect, as I have 

H before 
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before obferv'd, is produced in like 
Manner by dectrical Fíame. 

I MAY perliaps be thought too mi- 
nute in fome of the before-mentioned 
Particulars j but in Inquiries abftrufe 
as thefe are, where we have fo iittle a 
pr'íori to direct us, the greateft Atten^ 
tion muft be had to every Circum- 
fíance, if we are truly deíirous of in- 
vefkigating the Lavvs of this furprizing 
Power. For, as has been íaid upon a- 
nother Occaíion by my ever honoured 
Friend Martin Folkes, Efq; our 
moft worthy Preíident, " that Elec- 

tricity feems to furniíh an inexhau- 
" ílible Fund for Inquiry j and fure 

Phasnomena fo various and fo won- 
" derful can arife only from Caufes ve- 
" ry general and exteníive, and fuch as 
*' muft have been dcíigned by theAl^ 
" mighty Author of Nature for the 

Production of very great EíFects, an(|^ 
" fuch as are of great Moment to thé 
" Syñcni of the Univerfe." 
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If thefe Obfervations receive the 
Countenance of this learned Society, 
1 íhall think niyfelf fuíficiently recom- 
penfed, and am, 

Qentkmen, with the highefi Efteem^ 
'your mofi Ohedtent 

humhle Servante 

W. Watsqn. 
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